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1.0 INTRODUCTION 

On November 28, 1994, the Final Industrial Area Interim Measures/Interim Remedial Action 

(IM/IRA) Decision Document (DD) was approved by the U.S. Environmental Protection Agency 

(EPA) and the Colorado Department of Public Health and Environment (CDPHE). The Final 

Industrial Area IM/IRA/DD satisfied the requirements set forth in the Rocky Flats Interagency 

Agreement (IAG) dated January 22, 1991 (U.S. Department of Energy et al. DOE] 1991). For 

preparation of the Industrial Area IM/IRA/DD, the existing environmental monitoring programs 

in the Industrial Area were reviewed and evaluated and proposed actions were developed for 

EG&G Rocky Flats, Inc. (EG&G) to enhance current monitoring programs in the Industrial Area 

for detecting potential contaminant releases from current and future transition activities before 

migrating beyond the Industrial Area fenceline. 

The IM/IRA Implementation Plan (Tp) is a management tool that will provide necessary 

information to the IM/IRA Project Manager and the technical support team necessary to 

implement the proposed actions. This IP describes the proposed actions, individual 

responsibilities, and the steps necessary to implement the proposed actions and provides an 

implementation schedule. In addition, this plan details the implementation of an information 

networking system (Decision Support System [DSS]) that will be used to disseminate information 

during verification monitoring and to initiate response actions if necessary. 

This IP implements two types of proposed actions: actions related to enhancing current 

monitoring programs in the Industrial Area and actions related to developing verification 

monitoring programs for transition activities. Scheduling proposed actions to establish the 

verification monitoring programs will depend on the transition activity schedules, which are not 

yet defined by DOE. However, a well-defied schedule has been developed for the IM/IRA 

.- 
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proposed actions related to enhancing current monitoring programs. 

proposed actions are addressed separately in this plan. 

These two types of 

Transition essentially involves decontamination and decommissioning @&D) activities that 

relate to the transition of Rocky Flats Environmental Technology Site (RFETS) from a nuclear 

weapons facility to an environmental technology site. These activities may involve the 

management of chemicals, waste, and structures to reduce environmental and human health risk. 

At the RFETS, transition activities are generally defined as post deactivation activities in surplus 
production buildings. This activity is primarily concerned With decontamination, dismantling, 

removal, or entombment of surplus nuclear facilities. The primary tasks associated with 

transition activities are (1) surveillance and maintenance, (2) assessment and characterization, 

(3) environmental review, and (4) closeout. Activities associated with these tasks include the 

removal of equipment, piping, tanks, ducts, ceilings, and other internal building structures. In 

general, it is planned that transition activities will be done in phases, allowing alternative interim 

use of most buildings before the final decommissioning of the buildings. Examples of transition 

I 

activities at RFETS include, but are not limited to, (1) Building 779 (Rooms 152 and 154) Pilot 

Project, and (2) Building 779 (Rooms 415 and 416). 

Other types of transition activities are related to site and building remediation and waste/material 

handling and transfer and include the following: 

0 removal of chemicals and radioactive materials from buildings; 

0 removal of fabrication machinery; 

0 removal of internal ventilation equipment; 
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0 removal and storage of hazardous waste; 

‘I 
0 stabilization and transfer of radioactive wastes or other radioactive materials: 

0 plutonium stabilization (the Integrated Program Plan for Waste Stabilization and 

I Management) ; 

I 0 residue elimination; 

I 0 economic conversion; and 

I e environmental restoration. 

Not all transition activities will require verification monitoring of all environmental media. The 

IM/IRA Project Team will review the transition activity work plans before their initiation, assess 

the relative environmental risks, and institute the proper level of verification monitoring. 

1.1 SCOPE AND PURPOSE OF THE IMPLEMENTATION PLAN 

The purpose of this IP is to describe how and when the proposed actions presented in the Final 

IM/IRA/DD will be performed at WETS. The IP addresses the implementation of two separate 

but related types of proposed actions. The first type of proposed action involves the 

enhancements to existing programs to address proposed transition activities at WETS. These 

proposed actions were described in Section 11 .O and in the specific media summary sections in 

the IM/IRA/DD (DOE 1994). The second type of proposed action is the development of a 

verification monitoring program as outlined in Section 9.0 of the MIRA/DD. 

Final I 
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The objectives of this IM/IRA/IP are as follows: 

e The IM/IRA/IP will be used as a management tool to enable the IM/IRA Project Team 

to implement the proposed actions as described in the IM/IRA/DD. 

0 The IM/IRA/IP will contain schedules for implementing the environmental media (i.e., 

air, surface water, and groundwater) proposed actions. These schedules will assist 

IM/IRA personnel with anticipating management activities and budget development. 

The IM/IRA/IP will be an easy-to-use reference for IM/IRA personnel while they are 

developing verification monitoring programs. 

e The IM/IRA/IP will discuss how the objectives outlined in the IM/IRA/DD will be 

instituted to improve the existing WETS environmental monitoring network in the 

Industrial Area. 

0 The IM/IRA/IP will be a dynamic document that will be revised to reflect changes in 

IM/IRA responsibilities, personnel, technical approaches, and program structure. 

1.2 INDUSTRIAL AREA IM/IRA PROJECT OVERVIEW 

The purpose of the Industrial Area IM/IRA Project at WETS is to ensure that environmental 

monitoring is sufficient to detect potential releases to the environment during transition activities. 
This project is intended to facilitate the environmental programs at WETS based on DOE’S new 
mission. In addition, the IM/IRA/DD provides a plan to enhance the existing water management 

programs for waters collected and contained in building footing drains, basements, valve vaults, 

and sumps. Proposed actions specified in the IM/IRA/DD will facilitate activities in the 

Final 
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Industrial Area that will increase the capability of detecting and preventing potential contaminant 

releases before they migrate beyond the Industrial Area boundary. 
I 

The Industrial Area IM/IRA/DD presents a program that proactively addresses the current and 

future monitoring requirements for the WETS Industrial Area. The objective is to maintain a 

safety net around the Industrial Area to monitor for, protect against, and respond to potential 

contaminant releases during transition activities. This safety net includes the plant protective 

systems that are currently in place for the safety and protection of the public and environment. 

Examples of these protective systems include environmental monitoring, emergency/spill 

response, emergency preparedness management, work control, employee awareness and training, 

building safety and alarm systems, transition project safety systems, and project-specific 

engineered barriers (Figure 1-1). 

The major goals of the IM/IRA/DD are as follows: 

0 Identify contaminant pathways for all environmental media that could transport 

contaminants from the Industrial Area and evaluate monitoring capabilities at those 

pathway locations. This will enable any monitoring needs to be identified based on the 

safety-net objective. 

0 Review existing WETS databases and develop a methodology to compile a list of 

chemicals to monitor (constituents of potential concern [COPCs]) for current and future 

monitoring activities in the Industrial Area. These activities will result in a more defined 

list of chemicals in a given location so a cost-effective monitoring program can be 

established. 
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INDUSTRIAL AREA: SUMMARY OF ENVIRONMENTAL PROTECTION PROGRAMS 
INDUSTRIAL AREA IMllRNlP 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

I INDUSTRIAL AREA 
ENVIRONMENTAL PROTECTION 

MANAGEMENT 

- WSRlC 
- WEMS 
- CTCS 
- SEA 
- SARA TITLE Ill 

EMERGENCY 
RESPONSE 

- EPCRA 
- CERCLA 
- DOE Orders 
- FRERP 
- RCRA 
- TSCA 
- SARA 111 
- FRMAP 
I 

DECONTAMINATION 
AND DECOMMISSIONING 

- Transition 
- Project Preparation 
- Environmental Review 
- Subproject Baseline 

- Facility Characterization 
- Engineering 
- Implementation Planning 
- Decommissioning 

- Closeout and Verification 
- Post-Operations Activities 

Development 

Operations 

SOIL MONITORING 

-Annual Site Wide 
- OU Investigation 
- OU Remediation 
- Offsite 

R EST0 RATION 

- IM / IRA 
- CERCLA / RCRA 
- OU Management 
- OU Investigations 
- OU Remediation 

SURFACE WATER 
MONITORING 

- Wastewater Treatment 
Plant (NPDES) 

- Storm Water (NPDES) 
- Incidental Water 
- Event Related 
- Pond Management 

Notes: - 

GROUNDWATER 
MONITORING 

- Background 
- RCRA 
- CERCLA 
- Boundary . 
- Special Purpose 

AIR MONITORING I 
- Ambient Radioactive 
- Ambient Nonradioactive 
- Effluent Emission 

Radioactive 
- Effluent Emission 

Nonradioactive 
- Meteorological 

CERCLA = Comprehensive Environmental Reponse, 
Compensation, and Liability Act 

CTCS = Chemical Tracking and Control System 
D8D = Decontamination and Decommissioning 
DOE = US. Department of Energy 

Right-to-Know Act 

Response Plan 

Assessment Plan 

EPCRA = Emergency Planning and Community 

FRERP = Federal Radiological Emergency 

FRMAP = Federal Radiological Monitoring and 

WORK CONTROL 

- Administrative Controls 
- Release Prevention 
- Activity-Specific 

Monitoring 
- Pathway Protection 
- Work Plan Approval 
- Operations Review 

- USQ 
- SARs 

Committee 

IM / IRA = Interim Measures / Interim Remedial Action 
NPDES = National Pollutant Discharge Elimination System 

RCRA = Resource Conservation and Recovery Act 
SAR = Safety Analysis Review 

SARA = Superfund Amendments and Reauthorization Act 
SEA = Systems Engineering Analysis 

TSCA = Toxic Substances Control Act 
USQ = Unreviewed Safety Question Determinations , 

WEMS = Waste and Environmental Management System 
WSRIC = Waste Stream Residue Identification and 

OU = Operable Unit 

Characterization 
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e Conceptualize and develop a future verification monitoring program that complements 

site-specific transition activity in the Industrial Area. The verification monitoring 

program is designed to detect potential contaminant releases before the contaminants 
leave the Industrial Area, promote sufficient planning and coordination, and describe 

appropriate response actions to be undertaken by representatives from the Industrial Area 

IM/IRA, transition activity, and emergency response groups. 

Establish statistically based criteria for developing baseline and response action conditions 

for COPCs to minimize false-positive and false-negative monitoring errors. 

0 Create a protective and cost-effective verification monitoring program using a 

combination of the best available real-time monitoring technologies and sample collection 

instrumentation that would interface with existing WETS remote sampling and detection 

systems. This is a cost-effective approach using existing state-of-the-art monitoring 

programs that are already established in the Industrial Area. 

0 Evaluate and enhance the current management programs for monitoring incidental water 

and foundation drain water programs to reduce the potential risk of contaminant transport 
from the Industrial Area via discharge into the stormwater drainages, wastewater 

treatment plant (WWTP), or from the onsite wastewater treatment systems in the 

Industrial Area. Enhancements to these water management programs will allow better 

monitoring and disposition practices in the Industrial Area. 

1.3 VERIFICATION MONITORING OVERVIEW 

The verification monitoring program is primarily designed to detect chronic releases to the 

Industrial Area environment from transition activities. As stated earlier, the goal of the 

h\wp\fln~\i-im\ipplan\scctl (wp9 J l m ~  23,1995 Final 
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verification monitoring program is to detect contaminant releases to the air, groundwater, and 

surface water before they migrate past the Industrial Area fenceline. The extent and amount of 

verification monitoring will be a function of the type of transition activity being performed and 

the risk associated with that particular activity. 

It is the purpose of the verification monitoring program to verify that the pathway protection 

procedures instituted at the transition activity site are operating properly. If releases are detected 

during the verification monitoring program, preprogrammed response actions (Section 4.0) will 

be conducted to investigate the releases. 

Monitoring results from the verification monitoring program will be compared to a statistically 

developed baseline specific to each COPC at each sampling site. A site-specific baseline will 

be established for each of a given set of COPCs before transition activities begin. COPC 
concentrations that exceed preestablished action limits per sampling site would prompt an action 

to determine the source of the potential release. These action limits are established using a 

control-chart approach in which a mean (baseline) is established and two standard deviations 

from the mean would be the action level for a particular COPC. Refer to Section 3.3.3 for the 

discussion concerning statistical calculations. 

To establish baseline conditions for air, groundwater, and surface water (outfaLls), historical data 

will be used whenever possible once COPCs are established for a particular verification 

monitoring site. There are situations where additional monitoring that is closer to the potential 

source areas will be used. For example, surface water will be monitored in the subbasin 

proximate to the transition activity and will emphasize real-time radiotelemetry monitoring 

whenever appropriate. For groundwater, temporary well points may be installed and monitored 

at the transition site. 

b:\wpulnI5\im-iraVipmpptan\scctl(Wp~ June 23.1995 Final 
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1.4 OVERVIEW OF THE DECISION SUPPORT SYSTEM 

The Industrial Area IM/IRA verification monitoring program will be specific to each transition 

activity. COPCs and the types of pathways that will be monitored will be selected for each 

activity based on the type of activity and the chemical and physical characteristics of the site. 

Several phases of transition activity projects at different locations may be conducted 

simultaneously. If a potential release from an activity is suspected, preprogrammed response 

actions may be instituted. To assess whether release conditions may be present as a result of 

activities at a particular transition activity site, personnel that are responsible for instituting these 

preprogrammed responses need to process, review, and evaluate data from the verification 

monitoring program. 

To assist personnel with the data evaluation, a DSS will be created to manage the verification 

monitoring data. The DSS is a computer-based information management system that will assist 

IM/IRA personnel in making management decisions. The DSS technology will be developed 

by the University of Colorado’s (CU) Center for Advanced Decision Support of Water and 

Environmental Systems (CADSWES). The DSS for the IM/IRA is discussed in detail in 

Section 4.0. 

_- 

1.5 ORGANIZATION OF THE IMPLEMENTATION PLAN 

This IP is composed of the following sections: 

0 Section 1.0. Introduction. This section discusses the goals, objectives, and background 

for the Industrial Area IM/IRA/DD and this IM/IRA/IP. 
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0 Section 2.0. Industrial Area IM/IRA Promsed Actions and Implementation Activities. 

This section describes the proposed actions as specified in the IM/IRA/DD for each 

medium of concern. The activities necessary to implement these proposed actions are 
discussed for each medium. 

0 section 3.0. Verification Monitorinp for Transition Activities. This section provides an 
overview of the verification monitoring program that will be instituted during transition 

activities. A step-by-step approach is provided to establish COPCs, develop statistically 

based action limits, and set up the verification monitoring for all potential media. A 

schedule is provided that estimates the time necessary to develop and establish a 

verification monitoring system after a transition activity is scheduled. 

0 Section 4.0. Decision S u ~ ~ o r t  Svstem. This section provides an overview of the DSS 

that will be developed and instituted during the IM/IRA Project to disseminate monitoring 

information and to facilitate preprogrammed responses in the event of catastrophic or 

chronic release. 

0 Section 5 .O. Imdementation Plan Resmnsibilities for ProDosed Actions. This section 

details the specific technical and management responsibilities for key personnel associated 

with the IM/IRA Project. 

0 Section 6.0. Imdementation Plan Rmrtine and Revisions. This section describes the 

reporting requirements for the IM/IRA Project, including monthly status reports and 

annual reports to EPA and CDPHE. This section also discusses IP revision procedures 

as required by established quality assurance (QA) protocols. 
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2.0 INDUSTRIALAREAIM/IRA 
PROPOSED ACTIONS AND IMPLEMENTATION ACTNITIES 

One of the major objectives for the Industrial Area IM/IFU Project is to identify potential 

contaminqt pathways in the Industrial Area. Based on this identification in the IM/IRA/DD 

(DOE 1994), proposed actions were recommended to enhance the existing environmental 

monitoring network for current and future transition activities. As mentioned previously, this 

IP identifies two types of proposed actions: actions related to the enhancement of programs for 

current nonroutine activities in the Industrial Area and actions related to future transition 

activities that would require verification monitoring. Establishing the verification monitoring 
programs will depend on the transition activity schedules, which are not all yet defined by DOE. 
(Refer to Section 3.0 for verification monitoring details.) 

A verification monitoring system to monitor transition activities that may affect groundwater, 

surface water, and air at WETS is conceptualized and presented in the IM/IRA/DD. The 
proposed actions for these potential pathways and an evaluation of the current sitewide 

monitoring systems are described in Sections 4.0,5.0, and 6.0 of the IM/IRA/DD. The primary 

objective of the verification monitoring program is to provide a monitoring system for transition 

activities that is (1) more comprehensive than the occupational health and safety personnel 

monitoring network, (2) located close to the activities, and (3) more focused than the existing 

Industrial Area environmental monitoring programs. The Industrial Area fenceline is the 

principal point of concern during the verification monitoring program. 

The following sections present the proposed actions for groundwater, surface-water, and air 
monitoring and for incidental-water management. Subtasks for each of these media that 

correspond to proposed verification monitoring actions, and current program upgrades have been 

identified and presented in sequential order. The environmental monitoring activities performed 
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under this Industrial Area IM/IRA/IP will be in accordance with established WETS operating 

procedures. 

2.1 PROPOSED ACTIONS FOR GROUNDWATER 

For each transition activity site requiring extensive groundwater moruboMg, a set of monitoring 

wells will be identified to detect potential contamination within the upper hydrostratigraphic unit. 

The monitoring wells will be selected from existing wells and new wells proposed in Section 4.0 

of the IM/IRA/DD. This set of wells will monitor the immediate site, both upgradient and 

downgradient, to distinguish between contamination originating from outside the site and 

contamination originating directly from the activity. Monitoring wells selected for each site will 

be located as close as possible to the immediate transition activity site to detect contamination 

as quickly as possible. Baseline chemical data will be established for each of the existing and 

newly installed monitoring wells. Baseline data for existing wells will be compiled using 

quarterly sampling results from 1990. New wells, proposed in the IM/IRA/DD to enhance the 

current monitoring program by monitoring pathways not currently addressed by the present 

groundwater monitoring network, will be installed and developed by EG&G. For those newly 

installed monitoring wells, the baseline data set will be compiled using quarterly groundwater 

results available at the start of the transition activity. New well locations will be evaluated for 

ecological impacts before well installations or monitoring activities begin. 
. r  

2.1.1 Groundwater Verification Monitoring 

Groundwater verification monitoring includes the following proposed actions: 

Collect Baseline Data for New Wells. After installation, new monitoring wells will be 

incorporated into the quarterly groundwater sampling program. Before transition activities 
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begin, available results on existing wells (preferably three to five years) will be extracted 

from the Rocky Flats Environmental Data System (RFEDS), and the mean and action levels 

will be calculated for COPC concentrations detected in the water from each new well. The 

quarterly groundwater analytes will constitute the list of COPCs. 

Identifv Transition Activities That Will Reauire Groundwater Monitoring. When a 

transition activity schedule is available, the activities and procedures will be reviewed and 

evaluated to determine which activities and locations will require groundwater monitoring. 

Locations that are identified for groundwater monitoring will be evaluated to select existing 

and new monitoring wells that are appropriate for inclusion in the verification monitoring 

program. Well-point locations will be identified near the transition activity based on the 

configuration of the area, equipment placement, and other physical constraints. 

CollectKomDile Baseline Data for Existing Wells. For existing monitoring wells selected 

for verification monitoring in the Industrial Area, historical data from quarterly sampling 

will be extracted from WEDS. These data will constitute the baseline data set. The mean 
and action levels for COPC concentrations will be calculated for each existing well. The 

quarterly groundwater analytes will constitute the list of COPCs. 

Install Temporarv Wells. After locations have been identified, temporary well points will 

be installed near the planned transition activity one year before transition activities, if 

possible. It is recognized that this may not always be,feasible. If activities have already 

begun, existing nearby wells may be used for monitoring. 

Collect Baseline Data for Well Points. New well points will be incorporated into the 

quarterly groundwater sampling program after installation. Before transition activities 
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begin, available results will be extracted from RFEDS, and the mean and action levels will 

be calculated for each COPC at each well location. 

IrnDlement. Verification Monitoring Program. If required during the transition activities, 

groundwater samples will be collected from the monitoring wells selected for the specific 

verification monitoring program and for any new well points that are installed. These 

samples will be collected as part of the existing quarterly groundwater sampling program 

currently in place at WETS. The sample results will be extracted from RFEDS when they 

are available and compared with the statistical action-level concentrations. 

Evaluate Data. If the results indicate that sample concentrations are less than action-level 

concentrations, quarterly sampling and data review will continue throughout the. transition 

activity and after the transition activity to detect a potential release (if it occurred on the last 

day of the activity). If results indicate that Sample concentrations are grater than action- 

level concentrations, the preprogramrned responses will be implemented. 

Monitor Wells After Transition Activitv. Verification monitoring wells and temporary well 

points will be monitored for at least six months after transition activities are complete. 

2.1.2 Current Program Upgrades 

The following are proposed actions to upgrade the current groundwater monitoring program in 

the Industrial Area, based on flow path analysis: 

Install ProDosed Monitoring Wells. Eleven new monitoring wells will be installed to 

enhance the current groundwater program in the Industrial Area. Plate 1 shows the 

proposed locations of the new wells. Well installation will be performed by the 1995 Well 

- - 
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Abandonment and Replacement Program (WARP). Portions of the WARP work plan are 
included as Appendix A. 

0 ouarte rlv - Groundwater S ~ D  lin,~. Twenty-five monitoring wells reactivated for the 
IM/IRA/DD special sampling (November and December 1993) will be monitored quarterly. 

These monitoring wells are as follows (Plate 1): 

P213989 P2 15789 6186 P313589 
1986 2186 P119389 P114889 

P114789 P114689 P115689 P115589 

P115489 P3 13489 P314289 P416889 
P416789 P4 19689 P416689 P416589 
P416289 P416389 P416989 P415889 
P114589 

2.2 PROPOSED ACTIONS FOR SURFACE WATER 

A pathway analysis for surface-water drainage in the Industrial Area was performed to develop 

the IM/IRA/DD. Based on referenced information and topographic maps of the Industrial Area, 

seven major drainage areas were identified. Within these major drainage areas, 26 subbasins 

were identified in the Industrial Area that ultimately flow to the A, B, and C series pond 

systems. (Refer to Section 5.0 of the IM/IRA/DD.) These pathways will be monitored for 

current and future transition activities. 

A surface-water monitoring program will be implemented for the Industrial Area that will 

upgrade the current Industrial Area monitoring program and provide appropriate verification 

monitoring during transition activities. The monitoring program will include (1) six of the seven 

pathways for runoff from the Industrial Area, (2) the outfalls of subbasins in which transition 
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activities are taking place that drain into the six pathways, and (3) locations near historically 

identified contaminated seeps, as necessary. It should be noted that one of the seven pathways 

is related to the Interceptor Trench System. This pathway is being monitored by Surface Water 

personnel. The objective of the proposed surface-water verification monitoring program is to 

monitor transition activities that may affect surfacewater quality in the Industrial Area so that 

appropriate measures can be taken if required. The new monitoring locations will be evaluated 

for ecological impact before a monitoring station is constructed. 

2.2.1 Industrial Area Outfall Monitoring 

Characterizing surface water as it exits the Industrial Area is a key task for monitoring the 

effects of transition activities. Because existing monitoring programs were designed to meet 

specific regulatory objectives, primarily at the RFETS fenceline, the Industrial Area is not 

adequately equipped to monitor the outflow of surface water in the vicinity of the Industrial Area 

fenceline. The first tier’in the proposed monitoring program is to monitor surface water in the 

Industrial Area’s major drainage pathways (outfalls). The objective of the Industrial Area outfall 

monitoring program is to characterize surface water leaving the Industrial Area. 

Proposed outfall monitoring actions include the following: 

Evaluate Pathwavs and Outfalls and Determine ADDrODriate Monitoring Euuipment. Within 

18 months of approval of the IM/IRA/DD, current Industrial Area outfalls will be 

identified; appropriate monitoring and sampling equipment for these locations will be 

procured. 

Establish Baseline Concentrations for the National Pollutant DischarPe Elimination System 

JNPDES) Analvte List UsinP Available Historical Dam. Using results from past and 

current Industrial Area outfall monitoring stations, baseline concentrations for the NPDES 
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analyte list will be compiled for each outfall in the Industrial Area. Volatile organics and 

radionuclides will be added to the list of COPC analytes for event-related monitoring at the 

outfalls. 

Evaluate Technolom. New monitoring technologies (e.g., real-time monitoring and sample 

collection) will be evaluated on an ongoing basis. 

Monitor Culverts. Flow monitoring and sampling capabilities will be implemented at five 

culvert locations in the southern Industrial Area in addition to the six outfall sampling 

locations (Plate 2). 

DeveloD a Monitoring Program for Industrial Area Outfalls. Automated surface-water 

sampling stations and flow meters will be installed in the six major drainage pathways. 

These stations will also support the NPDES and event-related monitoring programs. This 

program will include any necessary baseline data collection and will continue throughout 

the transition activities. A new real-time monitoring system for radiological constituents 

will be instituted for surface-water monitoring, if the bench- and pilot-scale testing is 

successful at WETS. 

2.2.2 Subbasin Boundary Monitoring 

Twenty-six subbasins in the Industrial Area comprise the six major drainage pathways of concern 

(Figure 2-1). The objective of the subbasin verification monitoring program is to detect potential 

releases at the Industrial Area fenceline from transition activities. To support this objective, 

monitoring near the transition activity may provide the opportunity for early intervention if the 

activity affects surface water. The second tier of the proposed monitoring program is to equip 

the subbasins with monitoring equipment to provide the capability of detecting and investigating 

potential releases closer to potential sources. 
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Proposed actions for monitoring subbasin boundaries include the following: 

Identifv Potential Subbasins to be Monitored an d Devhop Subbasin COPC Lists. After 

transition activities are identified, subbasins that will be affmted by the transition activity 

will be determined and COPC lists for potentially affected subbasins will be developed 

using the methodology presented in Section 3.2. 

Determine Subbasin Monitoring Station Locations. Existing monitoring station locations 

will be compared with outfalls of the subbasins to determine what subbasins might have 

been or are currently being monitored. This subtask will ensure that proposed monitoring 

equipment installation for baseline data collection is not being duplicated. Existing 

equipment will be inventoried, and additional needs will be assessed and equipment 
procured. As discussed in Section 5.7 of the IM/IRA/DD, monitoring equipment placement 

will also be based on the capacity of each subbasin to discharge adequate sample volumes 

for sample collection and analysis of COPCs. 

Prepare for Monitoring Equipment -Procurement and Installation. Flow control structures 

will be selected and the current radiotelemetry system will be evaluated to determine 

whether upgrades to the stations are necessary. Appropriate permits will be obtained for 

all activities. 

Install Verification Monitoring Euuipment. Flow control structures will be installed and 

flow meters, monitoring equipment, and radiotelemetry equipment will be purchased and 

installed based on the schedule for transition activities. 

Collect Baseline Data. If historical data are not available for specific COPCs, automated 
samplers may be used to collect data. To establish baseline concentrations, data will be 

collected for up to 18 months before transition activities begin. 

(wpf) b:\wpulats\im-ira\hppIan\d 06/23/95 Final 



I 
I 
I 

iI 

I 
I 
I 
I 
1 
I 
I 
I 
I 
1 
I 
1 
Q 

'I ~ 

'I 

\ 

~~ _ _ ~  ~~ ~~ ~ 

Rocky Flats Environmental Technology Site Mallual. RF/ER-95-009 1 
Industrial Area Ih4iIRA Section: 2.0, Rev. 0 

Effective Date: 6/29/95 
Organization: Environmental Management 

Implementation Plan h g e :  10 of 37 

Review Data. The baseline data will be reviewed, summarized, and evaluated to determine 

statistical action-limit concentrations of COPCs. 

ImDlement Verification Monitoring. Once transition activities begin, surface-water 

verification monitoring will consist of flow-dependent routine manual grab samples, real- 

time monitoring of water-quality parameters (perennial stream conditions only), surface- 
water flow, and automated sampling during potential release conditions, as discussed in 

Sections 5.0 and 9.0 of the IM/IRA/DD. 

2.2.3 Seeps and Springs 

Seeps have been previously identified and observed to discharge into surface-water locations in 

the Industrial Area, thereby potentially contributing to surface-water contamination. The origins 

of the seeps are assumed to be primarily from two main sources: groundwater and incidental and 

foundation waters. There has been considerable sampling and analysis of seeps in the Industrial 

Area during the past three years. The seeps flow intermittently and predominantly during spring 

when high groundwater conditions occur or immediately after storm events. It is important to 

review seep data to determine whether additional monitoring is necessary to identify potential 

contamination leaving the Industrial Area. Coordination with other projects involving seeps and 

springs will be performed by Surface Water personnel to reduce the potential of duplication. 

Enhancements to the current program for monitoring seeps and springs include the following 

proposed actions: 

Extract and Review Historical Valid Analvtical Data from WEDS. Data from WEDS for 

seep samples and areas of potential contaminant sources will be evaluated. Chemical 

concentrations will be reviewed for COPC concentrations and their relationship between 

surface-water and groundwater quality. 
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@a of Iss in Water with Si-nificant 

Concentrations of COPCs. Additional sampling of seeps suspected of containing significant 

concentrations of COPCs may be necessary, if data needs for seeps are discovered during 

the review of existing data. Confirmation sampling may also be necessary if there is 

potential for physical (building or topographical) or chemical changes in the seep area. 

DeveloD and ImDlement a  see^ Monitorhe Program. If necessary, a program may be 

developed to establish seep monitoring locations and frequencies for seeps suspected of 
issuing water with significant concentrations of COPCs. Locations for monitoring, if 

needed, will be based on concentrations compared with background surface-water 

concentrations and historical information. The 1993 Background Geochemical 

Characterization Report and other surface-water information will be referenced to acquire 

background information. 

Evaluate Seep Contamination. Analytical data from the seep monitoring program will be 

evaluated. If seeps are determined to be contaminant sources, they will be investigated 

further. - 

Evaluate Mitigative Measures. Based on the results from the investigation of potential 

sources of contamination in seeps, mitigative measures will be evaluated to determine their 

practicality and appropriateness. 

2.3 PROPOSED ACTIONS FOR AIR 

An IM/IRA air monitoring program will be instituted for the Industrial Area to detect potential 

releases to air during transition activities. The IM/IRA air verification monitoring program will 

consist primarily of air samplers that are currently part of the extensive plant-wide air 

monitoring program (located at the Industrial Area fenceline) and five Summa" canisters co- 
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Rocky Flats Environmental Technology Site Mllllual: RF/ER-95-0091 
Industrial Area IMnRA Section: 2.0, Rev. 0 

Effective Date: 6/29/95 
Organization: Environmental Management 

Implementation Plan Page: 12 of 37 

located with existing particulate samplers at the Industrial Area fenceline to detect volatile 

organic compounds (VOCs). Sample lacations are shown on Plate 2. 

The list of COPCs for each transition activity will be determined using the methodology 

described in Section 3.2 of this IP. Potential airborne COPCs associated with historical use of 
the buildings and subbasins in the Industrial Area include metals, VOCs, particulates, and 

radionuclides. Particulate air sampling will include total suspended particulates (TSP) and 

particulates less than 10 micrometers in diameter (PM-10). Although there are existing air 

monitoring programs to detect particulate and radiological releases at the Industrial Area 
fenceline, environmental measurements of VOC and metal concentrations in air have not been 

made routinely in the Industrial Area. Collection of air quality samples is proposed both before 

transition activities begin, to establish baseline concentrations of potential contaminants, and after 

transition activities begin, to support the verification monitoring program. 

The air monitoring program will include the following proposed actions: 

DeveloD COPC List. The types of transition activities will be reviewed to determine a 
COPC list that will require baseline data collection. The COPCs will be identified using 

the methodology presented in Section 3.2. 

PreDare/Procure EquiDment and Review Methods. Summa"' canisters now in storage at 

WETS will be inspected to determine whether any additional Canisters will be required for 

baseline and verification monitoring. EPA analytical methods will be reviewed for COPCs. 

Sampling personnel will be trained to use the Canisters, if necessary. Laboratory personnel 

will review the analytical methods and associated QA procedures. All monitoring 

equipment will undergo an operational check before collection of baseline data begins. 

Final 
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Install Summa" Canisters. Summa" canisters will be installed at the five Radioactive 

Ambient Air Monitoring Program (RAAMP) sites. VOCs will be sampled at these 

locations (Plate 2). 

Collect Baseline Data. At the five Summan Canister locations on the Industrial Area 

fenceline specified previously and at new RAAMP sampler locations, samples will be 

collected to compile a baseline data set. Baseline data will be collected for at least one 

year. Data will be validated as data sets become available. 

Review Data. The baseline data will be reviewed, summarized, and evaluated to determine 

statistical action-level concentrations for COPCs. Recommendations for additional samplers 

will be made if there is a need. 

Review Release Detection Resourceq. Computer models will be evaluated to determine 

capabilities for release detection, plume migration simulation, and availability, if applicable. 
- -- 

Imdement Verification Monitoring. Verification samples will be collected periodically 

during routine operating conditions to verify that the environmental protection systems are 

functioning as designed. If COPCs are detected above action-level concentrations, results 

from verification monitoring will be used to help determine whether any releases to air have 

O C C U K ~  as a result of transition activities. 

Reduce Effluent Beryllium Monitoring. Effluent beryllium monitoring will be reduced until 

a transition activity plan is developed that designates beryllium as a COPC. 

Final 
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2.4 INCIDENTAL AND FOUNDATION DRAIN WATERS PROPOSED ACTIONS 

Incidental and foundation drain waters may potentially become contaminated from contact with 

hazardous materials in buildings, MSSs, other historical release areas, or contamination from 

under the buildings. In some areas it may be necessary to collect and treat these waters before 

they enter the environment. 

2.4.1 Monitoring of Incidental and Foundation Drain Waters 

The following proposed actions have been identified to enhance the current monitoring program 

for incidental and foundation drain waters in the Industrial Area: 

Characterize Drain Discharges. Characterize discharges of all known incidental and 

foundation drain waters that discharge directly to surface waters; institute disposition 

criteria . 

Verifv Sump Discharge Destinations. The sump discharge flow paths will be verified. 

Sample Foundation Drains and Measure Flow Rates. Selected foundation drains will be 

monitored quarterly for flow and water quality. Foundation drain monitoring may be 

conducted in accordance with the OU8 Technical Memorandum No. 1 (EG&G 1994) when 

this document is finalized. 

Amend the Control and DisDosition of Incidental Waters EG&G 1993) Document. The 

Control and Disposition of Incidental Waters document will be appended to include a more 

detiiled analyte list for characterization of valve vault water. 

Final 
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Revise Field Documentation Procedure. The field documentation procedure for sampling 

and monitoring will be revised to include dates, volumes, water-quality parameters, and 

flow. The revised procedure will also specify that field documents will be managed in a 

document control system. 

2.4.2 Disposition of Incidental and Foundation Drain Waters 

Based on the current WETS treatment facilities discussed in Section 7.4 of the IM/IRA/DD, 

the following subtasks have been identified to address the disposition of incidental and foundation 

drain waters: 

Evaluate Pretreatment Technologies. Based on the COPC concentrations anticipated from 

specific buildings, evaluations of pretreatment technologies will be conducted in concert 

with any modifications planned for the various water treatment systems. 

ImDlement Pretreatment Technolosies. Based on the evaluation of pretreatment 

technologies and types of COPCs, appropriate pretreatment technologies may be 

implemented, as necessary. 

PreDare Procedures for Routing Incidental Waters to the ADDropriate Treatment Facility. 

Procedures will be prepared for determining which incidental waters require treatment and 

the logistics of routing incidental waters to the appropriate treatment facilities. 

Implement Incidental-Water Treatment. After incidental and foundation drain waters have 

been characterized, they will be routed through the appropriate treatment facility, as 

necessary. 

Find 
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2.5 DESCRIPTION OF IMPLEMENTATION ACTNITIES 

This section discusses the EG&G activities necessary to initiate and implement the proposed 
actions as described in Section 2.1. Implementation activities for groundwater, surface water, 

air, and incidental and foundation drain waters will be addressed in this section. Flowcharts that 

show the logical progression of activities are also presented in this section. Schedules for 

implementing the proposed actions are provided in Section 2.6 of this IP. 

2.5.1 Implementation Activities for Groundwater 

Most of the proposed actions for groundwater are associated with installing and monitoring 11 
new wells in the Industrial Area. Locations for these wells were selected based on the analysis 

of groundwater flow paths in the Industrial Area and the ability to detect potential groundwater 

contamination before it migrates beyond the Industrial Area fenceline. These 11 new wells will 

be constructed during the 1995 WARP as mentioned in Section 2.1.2. Portions of the 1995 

WARP work plan are provided in Appendix A. 

2.5.1.1 Construct and Monitor New Wells 

4 

The following paragraphs describe the actions necessary to drill, develop, and sample the 11 new 

wells (Plate 1) in the Industrial Area and to reincorporate 25 monitoring wells (sampled for the 

IM/IRA Project) into the quarterly groundwater monitoring program. Figure 2-2 is a flowchart 

showing the sequence of activities. 

37 
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FIGURE 2-2 
GROUNDWATER MONITORING: FLOWCHART OF IP ACTIVITIES 
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. -  

This task includes the following activities: 

Procuring subcontractors to drill, install, and develop new wells. 
\ 

Coordinating with OU Managers to aid in identifying groundwater well locations that will 

complement the OU investigations. 

Developing the work plan and the health and safety plan for the 1995 WARP and obtaining 

DOE approval. 

Coordinating mobilization of drillers who will construct, develop, and sample wells in the 
Protected Area of the Industrial Area. 

Clearing utilities and coordinating work to be performed in the Protected Area with EG&G 

security. 

Surveying well coordinates after well installation and development activities. 

Demobilizing subcontractors after objectives of the WARP have been achieved. 

2.5.1.2 Monitor the Existin? 25 Monitoring Wells 

The existing 25 monitoring wells in the Industrial Area (Plate 1) will be monitored as follows: 

Groundwater Monitoring personnel will evaluate groundwater data collected during the 

November/December 1993 special sampling. 
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Groundwater Monitoring personnel will incorporate the 25 monitoring wells into the routine 

compliance monitoring program. Those wells that indicate elevated concentrations of 

COPCs after one year of sampling will be monitored on a quarterly basis. 

The quarterly data will be reviewed after a year of monitoring. Trends, relative 

concentrations, and hydrogeologic analysis will be evaluated to determine the need for 

continued sampling. 

Groundwater Monitoring personnel will discuss the quarterly monitoring results and 

recommendations with the IM/IRA Project Manager. 

2.5.2 Implementation Activities for Surface Water 

Two types of proposed actions are associated with the surface-water medium: monitoring seeps 

and sphngs and establishing outfall monitoring stations in the Industrial Area. Both these 

monitoring program enhancements are part of the future verification monitoring approach and 

are critical for detecting contamination before it migrates beyond the Industrial Area boundary. 

Seeps have been identified and observed to discharge potentially elevated concentrations of 

chemicals into Industrial Area surface water. The origin of the seeps and springs is primarily 

from groundwater, incidental waters, and foundation waters. These seeps and springs represent 

potential source areas whereby contamination may migrate from the Industrial Area. 

To detect contaminant releases before they migrate beyond the Industrial Area, it is necessary 

to reestablish monitoring stations under the Event Related Monitoring Program. Six surface- 

water monitoring stations will be established to monitor surface water during storm or unusual 

flow events. In addition, five monitoring stations will be established at culverts in the south 

portion of the Industrial Area. 
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As discussed in the IM/IRA/DD, WETS is constantly reviewing and assessing new monitoring 

technologies for all environmental media. WETS will be developing a new real-time 

radioactivity monitoring (R") capability to detect radionuclides in water. The activities 

necessary to develop this new monitoring technology are described in this section. The 
development of this new radioactivity monitoring was not proposed in the IM/IRA/DD. The 

Project Plan for the RTRM of the Industrial Area is provided in Appendix B. 

2.5.2.1 Seep and SDrina Monitoring 

Existing water quality data from seeps and springs will be extracted from W E D S  and reviewed. 

Considerable seep and spring data already exist for the Industrial Area. Data will be technically 

reviewed to determine chemical concentrations and areas of potential contaminant sources. 

Surface Water personnel will assess the quality of the data, their completeness, and the coverage 

of the known s&ps and springs in the Industrial Area. Data gaps for seeps and springs will be 

identified and additional data needs (Le., additional sampling) will be determined. 

Based on the evaluation of historical data, seeps and spring locations may discharge high 

concentrations of chemicals onto the land surface or into a surface-water drainage. Potential 

sources of contamination of the seeps and springs will be evaluated and investigated. Data from 

OU12's sediment and surface-water sampling project will be compared with the historical data. 

Surface Water personnel will develop an interim report summarizing and interpreting the 

historical seep and spring information. Additional data needs will be assessed. The report will 

consist of maps, data analysis, discussion of findings, and recommendations for additional 

monitoring. 
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If additional monitoring (routine or confirmation sampling) of seeps and springs is needed, a 

work plan detailing the objectives of the monitoring projects and technical approach will be 

developed. The seep and spring monitoring will be implemented after the work plan has been 

approved. An ecological assessment of the proposed monitoring stations will be performed 

before sampling. Data from the seep and spring monitoring program will be reviewed to 

determine potential contaminant sources (e.g., foundation drains, MSSs). 

Based on the results of the investigation of potential sources, mitigation measures will be 

evaluated and instituted to eliminate contaminant sources from entering seeps and springs and 

being discharged outside the Industrial Area. 

Seeps and springs will no longer need to be monitored when (1) the source area is removed and 

no longer affects the seeps or springs and (2) water quality in the seeps and springs has reached 

an acceptable concentration or risk level. 
t 

The IP activities for seeps and springs are shown in Figure 2-3. 

2.5.2.2 Outfall and Culvert Monitoring 

Monitoring outfalls and culverts includes the following activities: 

Evaluate monitoring equipment (sampling and stream flow) needs for outfalls and culvert 

locations. 

Obtain approval of the Surface-Water Monitoring Technical Design Document (draft) 

(Appendix C). 
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FIGURE 2-3 
SURFACE-WATER MONITORING: FLOWCHART OF IP ACTIVITIES 
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Develop EG&G Procurement packages to obtain the necessary monitoring equipment. 

Assess land use and ecological impacts from constructing and maintaining monitoring 

stations . 

Obtain concurrence from ecological and National Environmental Policy Act (NEPA) 

representatives before installing monitoring equipment. 

Install monitoring equipment at the six outfall and five culvert locations. 

Train employees to collect samples in accordance with EG&G established operating 

procedures. 

Initiate surface-water monitoring activities and perform laboratory analyses in accordance 

with the Surface-Water Monitoring Technical Design Document. Maintain analytical data 

in WEDS and download flow data periodically into computer spreadsheets. 

Periodically, review and assess the data (Surface Water personnel). 

Conduct routine inspections and preventive maintenance of the surface-water monitoring 

equipment. 

IP activities for outfall and culvert monitoring are shown in Figure 2-4. 
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FIGURE 2-4 
SURFACE-WATER MONITORING: FLOWCHART OF IP ACTIVITIES 
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2.5.2.3 Real-Time Radioactivitv Monitoring 

RTRM includes the following activities: 

Establish RTRM needs and requirements based on research literature and assessment of the 

technology. 

Develop a project plan for RTRM for the Industrial Area and obtain project approval. 

Prepare the RTRM system technical design document to describe the technical basis and 

design of the RTRM system. 

Formalize the RTRM system design, procure components, and assemble and integrate 

system components into the RTRM prototype. 

Test the prototype RTRM system in a laboratory environment, evaluate the prototype 

system performance, and design system improvements while integrating radiotelemetry 

capabilities. 

Coordinate and install the RTRM system in the field for demonstration. 

Train personnel to operate the system and conduct preventive maintenance. 

Develop the final RTRM report. 
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'The sequence of steps for real-time radioactivity monitoring is shown in Figure 2-5 and is 

discussed further in Appendix C. 

2.5.3 Implementation Activities for Incidental and Foundation Drain Waters 

The IM/IRA/DD evaluated the management practices of the treatment and ultimate disposition 

of incidental and foundation drain waters. Proposed actions were developed to enhance the 

current program management of these types of waters in the Industrial Area. The primary 

recommendation was to characterize the water quality and flow of incidental and foundation 

.drain waters and to use the three-tier disposition plan (surface-water discharge, sanitary sewer 

discharge, or onsite treatment). 

The objective of managing the incidental and foundation drain waters is to characterize water 

quality and flow conditions and protect surface-water quality. Based on the results from the 

IM/IRA/DD, it is possible that waters containing elevated concentrations of chemicals are being 

discharged to surface-water drainage and ultimately to the pond systems. Incidental and 

foundation drain waters will be characterized according to the acceptance criteria associated with 

the three-tiered approach (direct surface-water discharges, sanitary sewer discharge, or onsite 

treatment). The IM/IRA/DD described the characterization parameters to assess disposition 

strategies for incidental and foundation drain waters generated at WETS. 

The following are the proposed actions to implement incidental and foundation drain waters 

management, as shown in Figure 2-6: 

Develop a work plan that details the implementation strategy and actions for incidental and 

foundation drain waters management that were presented in the IM/IRA/DD. 
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Revise the Control and Disposition of Incidental Waters (EG&G 1993) document to include 
expanded characterization requirements that are associated with the three-tier disposition and 

acceptance criteria. A prerequisite to this activity is that the existing onsite treatment units 

must agree to receive the wastewater generated at WETS based on acceptance criteria and 

operational. constraints. 

- 
Assess the historical incidental and foundation drain water quality and flow data against the 

three-tiered disposition and acceptance criteria. Address data needs by additional 

characterization sampling and flow monitoring. 

Verify discharge points in the field from the building sumps and incidental and foundation 

drain waters and review historical data to decide whether adequate water quality 

characterization and flow data exist to determine if the water meets the three-tier disposition 

criteria . 

Based on the field evaluation and historical data assessment, determine whether additional 

water quality and flow monitoring activities will be necessary to comply with the three-tier 

disposal approach. 

Establish new disposition practices for incidental and foundation drain waters based on 

characterization data. 

Update and maintain records of incidental and foundation drain water characterization, 

monitoring, and ultimate disposition. 

Continually assess disposal options for upgrading pretreatment onsite. 
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2.5.4 Air Implementation Activities 

Significant air program upgrades were already planned before developing the IM/IRA/DD. 
_I 

These changes included upgrading the RAAMP and installing nonradioactive ambient monitoring 

(using Summa" canisters) for VOCs and selected metals. 

2.5.4.1 Promam UDmde for Monitoring Ambient Levels of Radionuclides in Air 

The following actions will implement the proposed actions in the IM/IRA/DD for RAAMP as 

shown in Figure 2-7: 

Develop preliminary safety analysis report and work and project plans. 

Acquire engineering support to design high-volume RAAMP samplers and sampling 

stations. 

Acquire material and sampling equipment through the Procurement Department. 

Support RAAMP sampler engineering and fabrication. 

Conduct ecological and NEPA assessments of proposed RAAMP sampling sites. 

Assemble and test RAAMP to assess operation of sampler units. 

Install new high-volume RAAhtP samplers in the field. 

Perform initial sampling, if necessary, and change procedures and equipment in the field. 

Incorporate the upgraded RAAMP into the routine sampling and data reporting program. 
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FIGURE 2-7 
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All RAAMP upgrades were completed in January 1995. 

2.5.4.2 Nonradioactive Ambient Air Monitoring Promam Develo~ment 

The following tasks will implement the proposed actions in the IM/IRA/DD for non-RAAMP 

monitoring : 

Develop work and project plans (Air Quality personnel). 

Obtain resources and procure equipment for air sampling. 

Assess field locations at WETS and establish locations for air sampler and Summa" Canister 
installations, using existing RAAMP locations that have el&trical power utility whenever 

possible. 

Assign subcontractor laboratory for the non-RAAMP monitoring program. 

Prepare selected air sampling locations and install air samplers; perform bench-scale testing 

on operational efficiency of air sampler prototype in laboratory setting. 

Revise established WETS air sampling operating procedures to address nonradioactive 

parameters. 

Train employees in the new sample collection procedures. 

Install and calibrate air samplers in the field. 

Install the Summa" Canisters in the air sampling system. 

(wpf) h:\wp\flats\im-i\lankt2 06/23/95 Final 
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Perform initial sampling of the nonradioactive parameters (VOCs). 

Make final instrumentation and procedural changes based on the initial sampling event. 

Sample VOC locations on a routine basis. 

2.6 IMPLEMENTATION S~HEDULE FOR IM/IRA PROPOSED ACTIONS 

A critical part of the IM/IRA/IP is to develop and maintain the implementation schedules for 

proposed actions. Most of the proposed actions will be performed for the IM/IRA Project 

Manager by various technical support entities. For example, these entities will include Surface 

Water personnel (surface-water and incidental and foundation drain water actions), Air Quality 

personnel, Groundwater Monitoring personnel, and other technical support groups at WETS. 

Schedules are a management tool to track project progress and cost. Schedules will be updated 

and revised periodically based on project status reports and meetings by the technical support 

team. 

2.6.1 Description of Proposed Action Schedules 

Figure 2-8 shows the working schedules to implement the IM/IRA proposed actions. The 

schedules are presented in Gantt Chart form, describing activities, start dates, end dates, 

durations and activity bars. Activities have been developed in a logical and sequential order. 

These schedules are more detailed than the general schedule provided in the IM/IRA/DD. 

Specific schedules are provided for proposed actions for groundwater, surface water, air 

monitoring, and foundation drain and incidental waters. 

- 
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. .  

2.6.2 Implementation Schedule Assumptions 

If the following assumptions used to develop the proposed action schedules change, both short- 

term and long-term schedules may be affected and 'require revision by the IM/IRA Project 
Manager: 

DOE funding-will be available to support manpower (internal and subcontractor), 
equipment, laboratory services, and existing sampling programs that are the foundation for 
the verification monitoring program. 

Manpower at EG&G will be at Fiscal Year 1995 firstquarter levels. 

Critical management and support personnel already familiar with the MIRA Project and 
associated IP work plans will be available. 

Programmatic changes to related programs will not affect the IM/IRA implementation 

activities. For example, changes in the Pretreatment Permit (sanitary sewer discharge) 

could affect disposition strategies for incidental waters and result in unforeseen schedule 

delays. 

Regulatory agencies will approve the implementation schedules and plan. 

Operations Management and site support will be available and consistent with the priorities 

of the IM/IRA/DD. 

(wpr) h:\wp\flatr\i-ira\impplanlscetZ 06/23/95 Final 
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3.0 VERIFICATION MONITORING FOR TRANSITION ACTIVITIES ' 

There are two major objectives behind the development of the verification monitoring program. 

The primary objective of the verification monitoring program is to provide an additional layer 

of environmental surveillance that will verify that contaminant pathway protection procedures 

and occupational monitoring are effective during transition activities. The type and extent of 
verification monitoring will depend on the type of transition activity being performed and the 

assessed environmental hazard associated with that activity. A secondary objective of the 

verification monitoring program is to use existing environmental monitoring programs, to the 

extent possible, to achieve the fist objective. The IM/IRA/DD (DOE 1994) reviews and 

evaluates the existing monitoring programs and specifies proposed actions for the existing 

programs to meet the objectives of the verification monitoring program. 

The following sections describe (1) the components of the verification monitoring program, (2) 

COPC screening methodology for transition activity sites, (3) collection and compilation of the 

baseline data sets, (4) calculation of action levels for COPCs selected at a transition activity site, 

(5) installation of verification monitoring equipment, and (6) preprogrammed responses to 

potential release conditions. Also included in this section are the verification monitoring 

schedule, transition . activity schedule, and responsibility matrix for implementing the 

preprogrammed responses during verification monitoring. 

3.1 DESCRIPTION OF THE VERIFICATION MONITORING PROGRAM 

The verification monitoring program will include environmental monitoring of the air, surface- 

water, and groundwater pathways. After a transition activity is scheduled, the type of activity 

will be assessed, pathway protection measures at the site will be determined, and the COPCs 
will be identified that may be associated with the building and the subbasin in which the activity 

h \ w p \ f l n s \ i - i n \ i p p h ~ U ~  27.1995 Final 
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will be located. The method for selecting COPCs that will be included in the verification 

monitoring of the media that may be affected by the transition activity is described in Section 

3.2. Currently, Building 889 has been scheduled for D&D. The COPC screening method 

described in Section 3.2 includes a discussion of the COPC screening for Building 889, as an 

example of the applicability of the methodology. Figure 3-1 is a logic diagram showing the 

components of the verification monitoring program. 

After the COPCs have been selected for each medium at a transition activity site, a baseline data 

set will be compiled or collected. If there are existing sample results for an environmental 

medium, the results will be compiled from a sufficient number of samples and time period to 

calculate the mean baseline and action levels. The baseline methodology and action-level 

calculations are described in Section 3.3. If a data set does not exist for a medium or there are 

not sufficient data, samples will be collected from verification monitoring sample points before 

the transition activity begins to establish the necessary baseline data set. The baseline 

methodology will then be applied to the newly acquired data set, as discussed in Section 3.3. 

The action-level concentrations for each medium of concern will be input into the DSS. The 

DSS is described in Section 4.0. 

When the transition activity begins, the verification monitoring of the activity will begin. Air, 

surface-water, and groundwater samples will be collected from the site-specific monitoring points 

as described in Section 3.4. Data from verification monitoring will be input into W E D S  and 

accessed via the DSS. IM/IRA personnel will extract the results periodically (depending on the 

media) from the DSS and evaluate them to determine if any results are above action levels. 

Verification monitoring and data evaluation of the results will continue throughout the activity. 

Depending on the media, verification monitoring may continue after the activity long enough to 

detect any potential release that may occur on the last day of the activity. 
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If the periodic data evaluation indicates that the transition activity may have caused or is causing 
a release, the data may undergo a more intensive review and additional samples may be collected 

to support or refute the preliminary conclusions. If the data suggest that a release potential 

exists, an investigation will be initiated to evaluate the transition activity for possible sources of 

contamination. Once the source is identified, the activity will be modified to prevent further 

release and the impact of the release will be evaluated and mitigated. 

Verification monitoring programs for air, surface water, and groundwater are described in more 

detail in Section 3.4. Media-specific preprogrammed responses (actions) for evaluating the 
potential for and responding to transition activity releases are described in Section 4.0. 

3.2 IDENTIFICATION OF CONSTITUENTS OF POTENTIAL CONCERN 

The primary objective of the COPC identification process is to determine and select a suite of 

chemicals, on a building or process-stream basis, that are representative of the chemicals 

contained within a facility and that may be used as surrogates fo r i1  COPCs. In essence, this 
means selecting a list of key indicator chemicals for verification monitoring during a transition 

activity, such as a demolition phase (for a D&D activity), rather than monitoring every chemical 
known to exist in a building. These chemicals act as action triggers and if at any point in a 

transition activity one or more of them exceeds a predetermined action level, a predetermined 

action will be initiated. That action can range from an investigation of the chemical source 

within the facility to a potential temporary shutdown of the transition activity until the source 

of contamination is determined. 
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3.2.1 General Approach to Chemical Selection 

The primary COPCs for the transition activity programs are largely residual chemicals and by- 

products that were used in a building, generally in a process stream. Most of the chemicals are 

associated with processing equipment (tanks, valves, pipes, gloveboxes, etc.), but there are also 

contaminants in and around the building structure due to releases from leaks, spills, accidents, 

maintenance activities, and other sources. These chemicals are expected to exist throughout and 

under the facility. 

Building 889 was selected as the trial facility for the verification monitoring chemical selection. 

Building 889 is currently inactive and moving into D&D. 

Waste materials entering Building 889 included surplus equipment, high-efficiency particulate 

air (HEPA) filters, and combustible materials (e.g., paper and plastic) generated inside process 

areas where personnel protective equipment was required for entry and decontamination was 

required prior to exit (EG&G 1990). All waste materials entering Building 889 originated in 

buildings outside the Protected Area. Surplus equipment was evaluated for possible future use, 

and if usable, was decontaminated with a steam cleaner, potable water, and soap (e.g., Peck’s 

Spray 66). Decontaminated equipment was reused onsite or sold offsite. Equipment that could 

not be decontaminated was reduced in size to fit into a waste crate (4 by 4 by 7 feet). Metal 

parts and HEPA filters were crushed in the drum crusher before being placed in waste crates. 

Combustible wastes were compacted into bales before being placed in waste crates. Waste 

crates were filled to capacity and sent to Building 664 for storage. 

Any combination of waste types were placed in a single crate. Equipment that had been steam 

cleaned either for reuse or offsite sale (recycled or decontaminated metal equipment) was sent 

to Property Utilization and Development. Catchment basins in the steam cleaning area conveyed 
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the wash water, by gravity flow, into two 400-gdon sumps beneath the building. Process 

wastewater from the sumps was pumped to Building 886 for collection and subsequently to 

Building 374 for treatment. The chemicals known to have been used in Building 889 are 

discussed in the following section. 

3.2.2 Procedure for Selection of Constituents of Potential Concern 

A five-step approach has been developed to select the list of chemicals for a verification 

monitoring program. The general program is described below. 

Initially, the following list was compiled from existing data sources of chemicals known to have 

been used or released, or that are present at WETS and/or within any given OU, building, or 
process-stream : 

0 Waste Stream and Residue Identification and Characterization (WSRIC) database; 

0 Waste and Environmental Management System (WEMS) database; 

0 FY93 Systems Engineering Analysis (SEA) Facility Characterization and Inventory 

Appendices (EG&G 1993a); 

0 Final Plan for Prevention of Contaminant Dispersion WOE 1991); 

Dose Reconstruction Project: Briefing Book No. 5 (Colorado Department of Health [now 

CDPHE] 1991); and 

e various other reports, notes, and correspondence. 

b:\~~\flnt~\im-h\imppra\imgplan\ss3vlmc 27,1995 . Final 
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Because of the large number of chemicals reported, many of which are difficult to determine 

analytically or axe lacking sufficient toxicological data, the list that was decided upon was the 

EPA's target compound list as specified in the Rocky Flats Plant Site Wi& Quality Assurance 

Project Plan for CERCLA Remedial Investigations/Feasibilig Studies and RCRA Facility 

Investigation/Corrective Measures Studies Activities (EG&G 1991). That list was used to assist 

in determining the nature and type of chemicals known to exist on a sitewide basis and to have 

been used within each OU and to help in selecting the chemicals to be monitored during the 

IM/IRA verification monitoring program. The list is included in Appendix D1. 

The five-step COPC selection process has been developed and is summarized below: 

Step 1. The first step is to assemble all known chemical data to create a list of chemicals known 

to have been used or be present in a given OU, building, or process-stream at or near the 

transition activity site. 

For example, to determine the chemicals used or present in Building 889 the following data 

sources were used: 

0 WSRIC database: 

0 WEMS database; 

0 . Under Building Contamination program data; 

e Building 889 site characterization reports (EG&G 1990); and 
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e FY93 Systems Engineering Analysis (Sm) Facility Characterization and Inventory 
Appendices (EG&G 1993a). 

Based upon the information contained in the FY 93 Systems Engineering Analysis @G&G 
1993a) and in EG&G (1990) reports, a list of chemicals known to have been used or present in 

Building 889 was constructed (Appendix D2). Because Building 889 was not a major production 

area or process-stream-oriented area, the chemicals selected are basically those reported on a 

waste-stream characterization basis. Other buildings, where a process-oriented function 

occurred, will require a more detailed analysis of chemicals known to exist within the building 
to develop a similar list. 

Step 2. The second step of the process involves a chemical toxicity screening. The list of 

chemicals in Appendix D1 are compared to the EPA's Integrated Risk Information System (IRIS) 

database or to the EPA's Health Effects Assessment Summary Tables (EPA 1994a) (or one of 

the commercially available versions) to determine if the chemicals on the list have a chemical 

slope factor (SF) for carcinogenic or reference dose (RfD) for noncarcinogenic effects. For this 

monitoring effort, only those chemicals having a SF or RfD are retained (Appendix D3). 

Chemicals without toxicological information are not included in the specific COPC list. 

It is emphasized that although transition verification monitoring is not a risk- or health-driven 

evaluation, the toxicity information is necessary for activity-specific COPC selection. Even if 

toxicity values are not available for some chemicals, the chemicals may be considered important 

enough to retain for monitoring. In such cases, it may be assumed that the toxicities of these 

compounds are equivalent to the most toxic chemical within the chemical class of which the 

COPCs are members. For example, some chemicals are poorly identified (e.g., "unidentified 

glycol ethers") or may have no health-based criteria (e.g., l-(2-methoxy-l-methylethoxy)-2-l- 
methylethoxy)-2-propanol). In these situations, it may be conservatively considered that their 

Final 
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toxicity is equivalent to the most toxic glycol ether, 2-methoxyethanol acetate. Instances will 

arise where this procedure is inadequate or presents a special problem. When this happens, it 

is recommended that those chemicals be handled by contacting the Environmental Restoration 

Department (current contacts are Win Chmmec at ext. 8641 or Richard Roberts at ext. 8508). 

That department will make appropriate contacts for guidance or advice. If the chemical is 

considered significant from a toxicological standpoint and no toxicity data are available, under 

specified provisions of the IAG a site-specific RfD may be calculated (Chromec 1995). 

For Building 889 the toxicity screen was performed using a commercially available version of 

EPA’s IRIS database, T;he Electronic Handbook of Risk Assessment Values (EHRAV) (Electronic 

Handbook Publishers 1994). Chemicals presented in Appendix D2 were compared to the 

EHRAV and those found having a SF or RfD were retained for further screening. Appendix 

D3 presents the chemical list that passed this screening criterion. 

Step 3. The third step is to make a physicochemical comparison, using as criteria those 

attributes that influence chemical mobility and persistence. 

A chemical is retained in the COPC list if it is highly persistent or mobile. Physicochemical 

parameters that describe those processes include environmental half-life, water solubility, and 

log K, and K, for organic chemicals. The log octanol-water partition coefficient (log K,) is 

the logarithm of the ratio of the chemical concentration in octanol to the concentration in water. 

A high log &, typically greater than 3, indicates higher concentrations in the octanol than in 

the water. K, is an equilibrium constant that measures the partitioning between organic carbon 

and water. K, is useful for describing the mobility potential of a chemical because it correlates 

well with adsorption to soil and sediment. A chemical’s mobility is generally proportional to 

its water solubility and inversely proportional to K, and K,. Chemicals with log I(, less than 
2.7 and K, less than 50 are considered highly mobile (EPA 1994b). A K, greater than 500 
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generally indicates a low mobility potential. Persistence is measured by the number of days 
required to reduce the chemical concentration by one-half. Chemicals are considered highly 

persistent if their half-lives in water are greater than 90 days (EPA 1994b). 

For purposes of this screening evaluation volatile chemicals will be considered. A volatile 

substance may be defined as any chemical having a vapor pressure greater than 1 x lo3 mm Hg 

(Mercury) or a Henry’s Law constant greater than 1 x lo-’ atm-m3/mol. If a detected 

chemical(s) meets these criteria, it is retained for further evaluation in the selection process. 

An additional factor that is more difficult to quantitate is that of media specificity. Some 

compounds will more readily be found in one type of environmental medium than another. For 

example, polychlorinated biphenyls (PCBs) are generally not found in air samples, but are 

commonly found in soil/sediment or groundwater samples. In screening chemicals based on 

physicochemical properties, professional judgment must be used to determine the likelihood of 

any given chemical being found in a given medium type. 

For a building or process-stream where a large number of chemicals are present and where a 

chemical is similar to others in its class, this procedure will reduce the list by a significant 

number. 

For Building 889 this screen was performed for each chemical found in Appendix D3. The 

chemicals evaluated passed the screening criteria and all were retained. 

Step 4. The fourth step in the process is to evaluate the chemicals in terms of available 

analytical methodologies. For the transition activity monitoring program, a chemical with a long 

and difficult extraction process, a difficult analytical procedure, no readily available analytical 

- 
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method, or no adequate analytical detection level will be of limited usefulness as a monitoring 

tool. 

Currently, two documents are available to assist in evaluating the availability of analytical 
methodology: 

General Radiochemistry and Routine Analytical Services Protocol (GRRASP). Part A. 

General Analytical Services Protocol (GASP) - Organics, Metals, Water Quality 

Parameters, and Biota (EG&G 1993b). 

a General Radiochemistry and Routine Analytical Services Protocol (GRRASP). Part B. 

Radioanalytical Services Protocol (RASP) (EG&G 1994). 

The chemicals in Appendix D3 were subjected to this screening and all compounds were found 

to have adequate analytical methodologies and detection limits (for the low levels expected from 

many chemicals). 

Step 5 .  The final step in the process of chemical selection is a compilation of the compounds 

that remain after the screening steps. That list will serve as the final COPC list for verification 

monitoring of any given building or process-stream. 

For Building 889 the final list of monitoring chemicals passing the screening criteria are 

presented in Appendix D3. 
J 
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Although every attempt will be made to select reasonable and proper chemicals for the 
verification monitoring program, not every eventuality can be anticipated. During the course 

of the verification monitoring program, it will be necessary and proper to use best professional 

judgment. The IM/IRA Project Manager will reserve such subjective evaluations for those 

situations that cannot be addressed by other means. The five-step approach for COPC selection 

is shown in Figure 3-2. 

3.2.3 Computerization Process for Selecting Constituents of Potential Concern 

A large amount of chemical and waste information exists for buildings in the Industrial Area. 

Most of the chemical and waste data resides in existing and independent databases. The COPC 

selection procedure can be performed manually; however, it may be possible to computerize 

most of the selection process. Various chemical and waste databases would need to be merged 
into a single database. This single database would be screened in accordance with the same 

COPC selection protocol described in Section 3.2.2, by using commercially available databases. 

The computerized approach would stil l  allow for professional judgment to review the chemicals 

rejected from the screening process. Figure 3-3 provides a flowchart of the computerized COPC 

selection process. The following is a brief discussion of the computerized process: 

Chemical Database. The chemical database would contain chemical and waste information 

acquired from existing databases such as WEMS and WISRIC. In addition, this database would 

contain WEDS data from perthent OU investigations and historical information from under- 

building contamination studies. 

Initial Screening. The initial screening procedure would remove all duplicate chemical names 

from the database and would reject trade names based on the lack of a Chemical Abstracts 

Service (CAS) number. A qualified chemist would verify the data for duplicate chemicals with 
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different nomenclatures (e.g., 1 ,Zdichloroethylene and 1 ,Zdichloroethene). The rejected trade 

names would be reviewed and, if necessary, investigated to determine the chemical constituents 

by reviewing material safety data sheets. In addition, certain computer program constraints 

could be placed on the.initial screening process, such as volumes of chemicals, frequency of 

chemical detections, and concentrations greater that a given value. 

Toxicitv Database Screen. The remaining database would be screened using a chemical toxicity 

database. Using a chemical toxicity database such as EHRAV would allow determination of 

whether there is a slope factor or an RfD factor for the possible COPCs. Chemicals without 

slope factors or RfDs would be rejected and reviewed using professional judgment. 

Phvsical Properties Database Screen. The remaining list of possible COPCs would be screened 

by a database that contains critical chemical properties. These properties are Henry’s Law 

constant, octanol-water partition coefficient, organic-carbon partition coefficient, and persistence. 

Examples of databases that contain this type of physical property information would be EHRAV 

(without persistence information) or the Thermochemical and Physical Properties Database (EPA 
- 

1990). 

Analvtical Methods Database Screen. The final screening of the possible COPCs would use an 

analytical methods database. This screening approach would determine if there were EPA- or 

American Society for Testing and Materials-approved methodologies for the possible COPCs 

remaining in the database. DOE approved methods would require modification of the analytical 

methods database. An example of this type of database is Electronic EPA Methods by ChemSoft 

or a commercially available database such as The Bureau of National Affairs’ Environmental 

Library on CD. The end result from this analytical method screening would be the final COPC 

list for verification monitoring. 

Final 
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COPC Summarv Re-port. A COPC summary report can be developed by the computer program. 
This summary report can list the following information: (1) COPC names, (2) associated CAS 

numbers, (3) toxicity and physical property constants, (4) database qualifiers to determine the 

origin of the chemical entering the database (e.g., WEMS, OUs, WSFUC), and (5) available 

analytical methods and associated method detection limits. 

3.3 ESTABLISHMENT OF BASELINES AND ACTION LEVELS 

In order to determine the effects of transition activities on the various environmental media, it 

will be necessary to establish baseline concentrations from which to measure deviations. ' As 

described previously, the media to be monitored will be air, surface water, and groundwater. 

Baseline concentrations are defined as those measured in samples collected before transition 

activities are initiated from locations that might be affected by releases from transition activities. 

The selection of the baseline data, the statistical manipulations used to generate the action-level 

concentrations, and the appropriate response in the event action levels are exceeded are discussed 

in the following sections. 

3.3.1 Definition and Purpose of Baseline and Action Levels 

Action levels are statistically determined concentrations against which monitoring data will be 

compared. Action levels are generally defined as statistically developed, predetermined 

concentrations that are two standard deviations greater than the mean. Because the acts of 

sampling and analysis of an environmental medium can introduce error into the measured 

concentration, it is necessary to manipulate the measured concentrations in order to generate an 

estimate of the true concentration of each constituent. The baseline mean concentration will be 

the arithmetic statistical mean of the baseline data set for each COPC (Section 3.2) whose 

Find 
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population is normally or lognormally distributed. Action levels will be established at two 

standard deviations greater than the mean. The action levels will be used to indicate a change 

in concentration that is potentially due to transition activities. If the action levels are exceeded, 
the data will be further evaluated to assess a potential transition activity release. Exceedances 

of action levels will generally be determined by employing control-chart methodology. It is 

important to continue monitoring, in order to verify that observed changes in concentration are 

due to transition activities and are not reflecting a natural, overall change in the environment. 

3.3.2 Data Acquisition to Establish Limits 

There will be two sources of data for the baseline statistical analyses. The first source will be 

historical data maintained in the WEDS. The second source will be sampling from existing or 

new monitoring locations that are established for a given location before transition activities 

begin. 

3.3.2.1 Historical Data 

Over the period of operations at Rocky Flats, air, surface water, groundwater, and other media 

have been monitored for selected chemical constituents and physical properties. Groundwater 

samples are collected quarterly from 155 wells in the Industrial Area. In addition, surface-water 

samples are collected quarterly from about 20 different locations along major drainages in the 

area. The IM/IRA/DD specifies that 25 historical groundwater monitoring locations and six 

Industrial Area surface-water outfalls will be sampled as part of routine IM/IRA monitoring. 

The surface-water and groundwater samples are measured for field parameters (temperature, pH, 

and conductivity) at the time they are collected. The samples are preserved, cooled, and shipped 

Final 
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to the laboratory for analysis. The WETS standard analytical suites for groundwater samples 

are the following: 

Target Compound List VOCs; 
water quality parameters-indicators and selected anions; 

gross alpha, gross beta, uranium, cesium, radium, and strontium (dissolved); 

Contract Laboratory Program Target Analyte List (TAL) standard and additional metals; 

tritium, plutonium, and americium (total); and 

cyanide. 

Verification monitoring will not affect the current quarterly groundwater sampling program. 

Surface-water samples collected for the verification monitoring program will be analyzed for 

COPCs associated with the facility undergoing transition activities and the subbasin in which the 

building is located. 

Air monitoring is currently conducted for radiological stack emissions, gaseous radiological 

effluent emissions (tritium), radioactive particulates in ambient air, and nonradioactive 
particulates in ambient air. Effluent emissions are monitored for plutonium, americium, 

uranium, tritium, gross alpha, beryllium, nitrous oxides, TSP, and particulate matter less than 

10 micrometers in diameter (PM-10). Ambient air is monitored for radionuclides and 

nonradiological particulates including TSP and PM- 10. 

WEDS includes analytical results for many of these constituents for many years. For locations 

that have sufficient historical data and are sufficiently close to the proposed transition activities, 

the historical data will be used to establish baseline and action levels. At a minimum, 12 

measurements will be used for the statistical manipulation. 

Final 
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3.3.2.2 Newlv Installed Sam~linr Points 

Because not all of the locations to undergo transition activities have historical sampling points 

in locations appropriate for verification monitoring, it will be necessary to install additional 

sampling points. The IM/IRA/DD specified the installation of 11 additional groundwater 

monitoring wells. The groundwater monitoring wells are being installed during the 1995 

WARP. In addition, a set of well points will be installed in the immediate viciriity of a specific 
transition activity site. 

Upon completion of monitoring well and well-point installation and development, pumping tests 

or slug tests will be conducted to determine the hydraulic conductivity of the aquifer. This 

measurement will be used along with the distribution of hydraulic head to calculate a 

transmissivity for the aquifer. The transmissivity allows determination of the time interval that 

must be allowed between successive independent groundwater samples. A minimum of 12 

independent samples, if possible, will be collected from each new monitoring well and well point 

for the establishment of baseline concentrations and action levels. If the timing of transition 

activities does not allow for the collection of 12 samples, all of the data that have been collected 

before transition activities will be used to establish baseline conditions. Depending on relative 

locations of different transition activities, data collected for baseline relative to one transition 

activity may also be appropriate for verification monitoring of a different transition activity. 

Surface-water sampling points will be located at outfalls of the major basins in the Industrial 

Area and subbasins located in proximity to the area to undergo transition activities. Generally, 

the surface-water sampling points will be located downgradient of the potential transition activity 

site and near the outfalls of subbasins that could potentially'be affected by transition activities. 

New surface-water sampling points will be installed 18 months before the start of transition 

activities, if possible. Because most of the surface-water drainages are dry much of the year, 
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- surface-water samples will be collected via automatic samplers during precipitation events. Each 

precipitation event is considered independent and the analytical data are similarly independent. 

The number of samples used in the statistical calculations will depend on the number of storms 

that initiate surface-water sampling. 

DOE has instituted a plan for the upgrade and installation of new Radioactive Ambient Air 

Monitors over the next two years (EG&G 1993~). Summa" Canisters for the collection of air 

samples for VOC analysis will also be installed at four of the established sites. Because airflow 
is more rapid and responds to very small atmospheric pressure gradients, it will be possible to 

collect independent background samples in a relatively short time. Thus, analytical data from 

a minimum of 12 air samples will be used to calculate the baseline concentrations and action 

levels. 

3.3.3 Statistical Calculations 

The statistical calculations used to determine baseline concentrations and action levels are 

dependent on the population distribution for each constituent and the size of the sample 

population. The sample population for a given COPC at a given location for an environmental 

medium consists of all possible COPC values that could be measured in samples from that 

location (e.g., all possible measurements of a given COPC at a given well). A statistical sample 

consists of a given collection of actual physical samples from the location. The population 

distribution describes the relative frequencies of given values within the population. The 

statistical calculations discussed below are based on those recommended in Statisticul Analysis 

of Ground-Water Monitoring Data At RCRA (Resource Conservation and Recovery Act) 

Facilities - Interim Final Guidance @PA 1989) and the Statistical Analysis of Ground-Water 

Monitoring Data At RCRA Facilities - Addendum to Interim Final Guidance (EPA 1992): 
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These guidance documents recognize three population distributions and provide methods for 

calculation of the various statistical limits with specified confidence. The three population 

distributions are Gaussian (normal), lognormal (natural log transformation), and “other.” The 

“other” distribution considers all data that do not fit a normal or lognormal distribution, but 

assumes that baseline and verification monitoring data come from the =.e population, whatever 

the distribution of that population is. These data are treated using nonparametric statistical 

methods. 

Before performing statistical manipulations with the baseline data, the data will be investigated 

for evidence of seasonality or other periodicity or trends. The DSS (Section 4.0) will contain 

tools for testing data distributions for such effects. Filtering and data transformation functions 

may be used for correcting the data for these effects. 

3.3.3.1 Normal PoDulation Distribution 

The first step in selecting appropriate statistical methods is to determine the population 

distribution of the raw basehe data. The addendum to the RCRA statistical guidance 

recommends that probability plots be used as a measure of the normality of the data. There are 

two additional manipulations recommended for testing the normality of a data set, the coefficient 

of skewness and the Shapiro-Wilk test. The Skewness Coefficient (7) is calculated via the 

following formula (EPA 1992): 

where n is the number of samples, SD is the standard deviation, xi is the individual measurement 

of concentration, and f is the mean of the data set. Data drawn from a normal distribution will 

b:\wp\flatr\im-in\impplan\scc3vunc 27,1995 Final 
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have a skewness coefficient of zero. As noted by EPA (1992), a small degree of skewness is 
not likely to affect the results of statistical tests based on the assumption of normality. However, 
if the absolute value of the skewness coefficient is greater than 1, and the statistical sample size 
(Le., number of physical samples) is fewer than 25, then alternatives to tests based on normality 
(e.g., log-transformation of the data, or application of nonparametric tests) should be applied. 
Under these conditions, standard tests based on normal theory are much less powerful than when 

the skewness is less than 1 @PA 1992). - 
The Shapiro-Wilk test statistic (W) is calculated using the following formula (EPA 1992): 

2 
b 

where 

the x ~ ,  are the data ordered from smallest to largest, and a, is a coefficient taken from Table A-1 

in Appendix A of the Interim Final Guidance (EPA 1989). The W statistic is large when the 
probability plot is nearly linear. If the W statistic is less than the tabulated critical value (EPA 
1992), then the assumption that the data are normally distributed should be rejected. 

Final 
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If the data have been determined to be normally distributed, the mean (Z) and standard deviation 

(SD) will be calculated and used to generate control charts. The action level will be set at the 

mean plus two standard deviations. The mean plus two standard deviations is approximately 

equal to the 97.5 percentile value of a normal distribution, Le., the value below which 97.5 

percent of the distribution is expected to fall. For pH, the action level will be set at the mean 
plus or minus two standard deviations. The mean plus or minus two standard deviations are 

approximately equal to the 97.5 and 2.5 percentile values, respectively, of a normal distribution. 

That is, values within the range of the mean plus or minus two standard deviations are expected 

to encompass the central 95 percent of the distribution. The control charts will be used as an 
indication of potential releases of hazardous constituents from an active transition activity. An 

example of a control chart is shown in Figure 3-4. The example shows the baseline mean and 

action levels, data that are "in control" in the sense that they do not exceed action levels, and 

data that exceed the action level and thus require further investigation, as outlined below. 

An exceedance of the control chart action level, as defined in the preceding paragraph, can. give 

an indication during verification monitoring of a short-term release of COPCs. However, 

application of the standard control chart methodology may not be sufficient to indicate a gradual 

increase in COPC concentrations, which could also be due to COPC release during the 

verification monitoring period. Thus, the standard control-chart methodology (also known as 

the Shewhart control-chart methodology) will be supplemented by the Cumulative Sum (or 

CUSUM) control-chart methodology (Gilbert 1987; Gibbons 1994; EPA 1989, 1992). 

The combined Shewhart-CUSUM control chart is prepared by fust normalizing the verification 

monitoring data from a given monitoring station by using the mean ji and standard deviation SD 
determined from the baseline data at that monitoring station. The normalized value of the 

concentration xiat time 4 is given by 
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In addition to the normalized value Zi, compute also the cumulative sum Si as 

Si = max(0, Zi- k + Scl), 

where So = 0, and k is one-half the value, in units of standard deviation, of the displacement 

that should be quickly detected. For k = 1, a displacement of two standard deviations will be 

quickly detected (EPA 1989). &and Si are then plotted versus time t;, and compared with 

Shewhart and CUSUM action levels. EPA (1989) recommends, for groundwater data, that the 

Shewhart action level be set at four and one-half standard deviations, and the CUSUM action 

level be set at four or five standard deviations when k = 1. For consistency with the standard 

control chart approach defined above, the Shewhart action level will be set at two standard 

deviations, and the CUSUM action level will be set at four standard deviations. 

In the event that a measurement of the concentration of any COPC falls outside of the action 

levels, an investigation as to the cause of the increase (or possible decrease, for pH) in 

concentration will be initiated. As part of this investigation, the location can be resampled and 

all of the data evaluated in accordance with normal prediction intervals (Gibbons 1994). 

Prediction intervals are concentration intervals, based on a set of n baseline data, that will, with 

specified confidence, contain the next rn data drawn from the population. Prediction intervals 

can be developed for parametric or nonparametric distributions using one of several formulas 

presented by Gibbons (1994). If one or more of the next m data fall outside the prediction 

interval, it can be concluded that the datum represents a value that is not drawn from the 

baseline data set. 

Final 
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It is important to note that because the establishment of concentrations in excess of action levels 
must be accomplished in a timely manner, statistical analyses will be conducted on nonvalidated 

data. It is unusual for measured concentrations of hazardous constituents to change during the 

data validation process. The most common changes are for the data to be qualified as estimated, 

in which case they are usable, or to be rejected, in which case they are not usable. Use of the 

nonvalidated data during verification monitoring would thus be conservative, in most instances. 

However, in some cases data validation may result in changes in actual reported values (e.g., 
validators may determine that the dilution factor or calibration was incorrect). If data validation 

results in the rejection of or changes in reported data, the associated statistical analyses will be 

updated and/or repeated, as appropriate. 

The combined Shewhart-CUSUM control chart methodology will detect either short-term 

deviations of COPC concentrations from baseline conditions, or more gradual trends of deviation 

from baseline conditions. A third possibility can occur, in which there is a shift in the COPC 

mean to a new level that may be less than two standard deviations different from the baseline 

mean. Such a shift would not produce exceedances of the Shewhart control-chart action level, 

and might not produce exceedances of the CUSUM control-chart action level. However, the 

graphical presentation of the control chart would provide visual evidence of the shift in mean. 

To verify whether such an apparent shift in mean is truly significant, the standard t-test will be 

applied to test the hypothesis that the baseline mean and the verification monitoring mean are 

equal. Let n,, Zi, and si represent the sample size, sample mean, and sample standard deviation, 

respectively, with i = 1 representing baseline values and i = 2 representing verification- 

monitoring values. If the variances of the baseline and verification-monitoring distributions are 

equal, then the t-statistic is given by 



I 
I 
1 
I 
I 
I 
I 
i '  
I 
I 
I 
II 
I 
I 
I 
P 
I 
I 
I 

Rocky Flats Environmental Technology Site 
Industrial Area IMlIRA 
Implementation Plan 

MNNld: MER-95-0091 
Section: 3.0, Rev. 0 

27 of 50 Page: 
Effective Date: 6/29/95 
Orl?anktion: Environmental Management 

where 

s,,, = [(n, - 1)s; + (n, - l)k2]/(nl + n, - 2). 

The statistic t is then compared with tabulated values of the Student t-statistic for a given 

confidence level and n, + n, - 2 degrees of freedom to complete the test (Guenther 1965). A 

similar approach will be used if the variances of the baseline and verification-monitoring 
distributions cannot be reasonably assumed to be equal. In this case, the sample t-statistic is 
given by 

which is approximately distributed as the Student t-statistic (Guenther 1965) with degrees of 

freedom 

.- 

d = (sI2/nl + s:/n2)2/[(s12/n1)2/(nl - 1) 3- (k2/n2)*/(n2 - l)] - 2: 

3.3.3.2 Lognormallv Distributed Data 

Many environmental data sets have been shown to be normally distributed after the concentration 

data have been transformed to their Naperian logarithms. The transformed data are tested using 

the same statistical analyses covered in the previous section. Probability plots, skewness 

coefficients, and Shapiro-Wilk statistics will be calculated. In the event that the data prove to 

be lognormally distributed, control charts for the measured concentrations and the ranges will 

be prepared. As recommended by Gilbert (1987) and Gibbons (1994), control charts will be 

prepared using the logarithms of the measured data in the formulas defined for normal data sets. 

That is, xi will be replaced by in&) in the formulas for the mean, standard deviation, skewness 
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coefficient, and Shapiro-Wilk statistic. If the latter two values indicate that the ln(x,) are 

distributed normally, then the Shewhart and CUSUM action levels will be based on the means 

of the ln(x,) and the standard deviations of the ln(x,). Similarly, the t-test will be conducted 

using the means and standard deviations of the logarithms of the baseline and verification- 

monitoring data. If the skewness coefficient and Shapho-Wilk statistic indicate that neither the 

xi nor the ln(xJ are distributed normally, nonparametric tests will be applied, as described 

below. 

3.3.3.3 Other Distributions 

Simple transformations other than the logarithimic transformation may be considered to try to 

transform raw baseline data into normally distributed data. However, the statistical analyses 

required for Weibull, gamma, or beta distributions are sufficiently complex that it is unusual for 

statisticians to agree as to the power and applicability of the tests. Consequently, nonparametric 

tests are generally favored when the population distribution is neither normal nor lognormal. 

Nonparametric tests are based on the assumption that, although the actual distribution of the 

population is not known, the population of the baseline data and the monitoring data have the 

same distribution and a release during transition activities will be recognizable as a concentration 

anomaly. 

To compare baseline and verification monitoring data at a given monitoring station, the 

Wilcoxon rank-sum test (Gilbert 1987) will be applied. If there are n, and n, data in data sets 

1 and 2 respectively, consider all M = n, + n, data as one data set. Rank the M data from 

smallest to largest, sum the ranks of the n, data from population 1, and denote the sum by W,. 

If n, I 10 and n, s 10, published tables can be consulted to determine whether the means of 
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populations 1 and 2 can be considered to be significantly different. If n, > 10 and n, > 10, 
then the following statistic is calculated if no ties are present: 

w,-nl(m+1)/2 

‘n= ~ ln2(m+l ) /12 j ’~  

If ties are present, the following statistic is calculated: 

m(m-1 12 1 

where g is the number of tied groups and 4 is the number of tied data in thejth group. 

In either case, the statistic Z,is compared to the normal variate Z,, at the 1 4 2  confidence 

level to determine whether the two populations have significantly different means. 

The Wilcoxon rank-sum test is a nonparametric analog of the t-test for normally distributed data, 

and will be the principal test for comparing baseline and verification-monitoring data that cannot 

be transformed to normal form. The Wilcoxon rank-sum test will be complemented by the 

nonparametric Mann-Kendall test for trend (Gilbert 1987). The data at a given monitoring 

station are listed in the order in which they were collected over time: xl, x2, ... , xi, ..., x,,. 

Then the sign is determined of each of the n(n-1)/2 possible differences xj - %, where j > k. 
Let sgn(xj - XJ be defined as follows: 

I 

sgn(xj - XJ = 1 if xj - X, > 0 

= O i f x j - x , = O  

= -1 if xj - xk < 0. 

Final 
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Then compute the Mann-Kendall statistic 

n-1 n 

which is the number of positive differences minus the number of negative differences. The 

probability associated with n and S is then read from a table (Gilbert 1989, and compared with 

the desired confidence level. 

The Shewhart-CUSUM control charts will also be prepared for the nonparametric data. Either 

the observed data or their logarithms, depending on which data set is more nearly normal based 

on the tests for normality noted above, will be used to prepare the control charts. For 

nonparametric data, the control charts will be used principally to provide visud presentation of 

the data and to supplement decisions made based on the Wilcoxon rank-sum test. 

For baseline data sets with a large number of nondetects, but at least 30 percent detected values, 

the nonparametric analyses will be applied. However, for COPCs that are detected in fewer 

than 30 percent of baseline samples, even the nonparametric analyses cannot be applied. In this 

event, the action level will be assumed to be nondetected values, so that any detected value of 

the COPC during verification monitoring will be treated as an exceedance of the action level. 

The indication that the verification-monitoring mean concentration exceeds the baseline mean 

concentration, or any other verification-monitoring exceedance of action-level concentrations, 

will sponsor the same reactions as will the exceedance of the action level for contaminants with 

either normal or lognormal distributions. 
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3.3.4 Procedure DescriptiodFIowchart 

The procedure for developing baselines and action levels for monitoring the various 

environmental media is based on the development of control charts from either historically 

measured data in WEDS or from concentrations measured in samples collected at temporary 

locations installed before initiation of D&D activities. The analytical data are subjected to the 

following manipulations (Figure 3-5): 

determination of the population distribution (normal, lognormal, or nonparametric) using 

probability plots, coefficient of skewness, and the Shapiro-Wilk Test; 

selection of the appropriate statistical tests for normal populations, lognormal 

populations, and nonparametric populations; 

generation of control charts; 

comparison of measured concentrations to action-level concentrations, or calculation of 

nonparametric statistics; 

if there is an exceedance, investigation of whether transition activities have caused a 

release of contamination; and 

if warranted, recommendation of modification of activities to ameliorate the situation. 

For groundwater monitoring, a set of existing and/or new monitoring wells will be designated 

as associated with a specific transition activity. In addition, well points will be installed in the 

Final 
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FIGURE 3-5 
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vicinity of the transition activity. Appropriate COPCs will be monitored quarterly and compared 
with the warning and action limits previously established. 

For perennial surfacewater conditions, pH and electrical conductivity will be monitored on a 

real-time basis. Samples will be collected by automated sampling equipment if the action level 

is exceeded by the real-time data. Flow will also be measured, and the real-time data will be 

supplemented by data collected when predetermined increases in s t r h  stages are measured or 
when surface flow is detected in typically dry drainages. 

Air will be monitored to supplement routine Selective Alpha Air Monitor (SAAM) monitoring. 

A SAAM alarm triggers RFETS responses that are outside the scope of this IP. However, 

routine air monitoring will consist of analyzing samples from Industrial Area fenceline 

monitoring stations for radiological, metals, and VOC COPCs. 
concentrations will be compared with baseline and action levels as previously described. 

The routine air sample 

3.4 INSTALLATION OF VERIFICATION MONITORING EQUIPMENT 

The following sections present the medium-specific verification monitoring programs. The 

discussions include the types of samples, analyses, monitoring equipment, and data evaluation 

methods proposed for each medium. 

3.4.1 Groundwater 

The following are the components of the verification monitoring program for the groundwater 

pathway: 

Final 
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Identify monitoring wells in the Industrial Area that are located both upgradient and 

downgradient of the identified transition activity site. 

Extract data for the selected monitoring wells from WEDS for the past three years. 

Examine all data from 1990 to present for each well location in areas of periodic 

desaturation. 

Install well points both upgradient (a minimum of one) and downgradient (a minimum 

of two) near the D&D site. 

Install real-time monitoring equipment in the well points, such as water-level recorders 

and water quality parameter probes, if required. 

Begin collecting quarterly samples from the well points and any monitoring wells that do 

not have a sufficient existing baseline data set. In addition, input real-time results into 

the DSS via WEDS. 

Before the transition activity begins, compile existing and newly acquired baseline data 

sets and calculate action limits for COPCs using the baseline methodology. 

?After the transition activity has begun, initiate verification monitoring (groundwater 

verification monitoring consists of collecting quarterly samples from monitoring wells 

and well points and tabulating real-time results). 

After nonvalidated quarterly groundwater data are available from WEDS, initiate data 

compilation, evaluation, and comparison to action levels using the DSS. 

Final 
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0 Determine whether any data exceed action levels. 

0 If data are below action levels, then continue quarterly sampling throughout the transition 

activity and for a period after the transition activity ends to detect a release if it were to 

occur on the last day. 

If any data are above action levels, initiate preprogrammed responses described in 

Section 4.0. 

Figure 3-6 shows the verification monitoring components for groundwater. Before the proposed 

additional Industrial Area monitoring wells are installed, ecological assessments will be 

conducted at the proposed sites. If the wells may adversely affect ecological resources, the well 
sites will be moved based on the recommendation of the ecologist. 

3.4.2 Surface Water 

The surface-water verification monitoring program (at the subbasin level) consists of two types 

of monitoring: routine grab and real-time monitoring. During a transition activity, real-time 

monitoring equipment will be used to monitor water quality and stream flow in the specified 

subbasin drainages. For perennial stream-flow conditions (continuous flow), water quality 

probes and flow measuring equipment will be integrated into the existing radiotelemetry 

computer system. The following list identifies the components of the verification monitoring 

program for subbasins with perennial flow conditions: 

Identify potential subbasin sampling locations that are located near the transition activity site 

and are not influenced by flow from adjacent subbasins or drainages. 
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Notes: 

COPCs.= Constiutents of Potential Concern 
DSS = Decision Support System 

For areas of periodic unsaturated 
conditions, examine data from 
1990 to present. 
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Evaluate site access, radiotelemetry and flow measuring capabilities, and potential ecological 

impacts. 

Install surface-water sampler, flow measuring, and water quality monitoring equipment at 

the subbasin location and coordinate radiotelemetry integration. 

Establish baseline conditions for real-time monitoring parameters @H, specific conductance, 
and radioactivity, if the technology is available) and for the verification monitoring of 

COPCs. Collect samples at least once per month for verification of COPCs to establish 

baseline conditions. 

1 

Enter data into the DSS from WEDS and develop statistically based action levels for 

COPCs. 

c 
Review historical data from outfall locations (Event-Related Program sampling stations). 

Develop statistically based action levels for verification monitoring of only those COPCs that 

were previously analyzed at the outfall locations. 

Initiate verification monitoring once the transition activity begins. If pH, specific 

conductance, or stream flow are outside preestablished action levels, a warning message will 

be sent to the radiotelemetry computer. This action will trigger the automated sampler to 

collect a surface-water sample for laboratory analysis. 

Assess laboratory data for verification monitoring of COPC parameters using DSS. If 

concentrations are below action levels, continue routine monitoring activities. If 

concentrations are greater than preestablished action levels, initiate preprogrammed responses 

described in Section 4.0 of this IP. 

Final 
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Collect monthly grab samples, at random times, and submit to the laboratory for analysis. 

COPC concentrations should be reviewed against preestablished action levels. 

Most of the surface-water locations in the Industrial Area are characterized by ephemeral stream 

conditions from storm runoff or snow melt. For most of the year, these surface-water systems 
are primarily dry or contain very little flow. The verification monitoring approach for these 

systems relies primarily on the detection of flow and the initiation of an automated sampler. The 
following list identifies the components of the verification monitoring program for subbasins with 

ephemeral flow conditions: 

Identify potential subbasin sampling locations that are located near the transition activity site 

and are not influenced by flow from adjacent subbasins or drainages. 

Evaluate site access, radiotelemetry and flow measuring capabilities, and potential ecological 

.. - 
impacts. 

Install surface-water sampler and flow measuring equipment at subbasin location and 

coordinate radiotelemetry integration. 

Collect samples when flow conditions exist (primarily storm events). Attempt to collect 

samples that represent a seasonal variation. Test for water quality indicators (pH, specific 

conductance, and radioactivity if technology is available) in the field while collecting 

laboratory samples for COPC testing. 

Establish baseline conditions for water quality indicators (pH, specific conductance, and 

radioactivity if technology is available) and for the verification monitoring of COPCs. 
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Attempt to collect at least 12 samples during an l8m0nth period to establish baseline 
conditions for COPCs and water quality indicators. 

Input COPC and water quality indicator data into the DSS from WEDS and develop 

statistically based action levels for COPCs. 

Review historical data from outfall locations (Event-Related Program sampling stations). 

Develop statistically based action levels for verification monitoring of only those COPCs that 

were previously analyzed at the outfall locations. 

Initiate verification monitoring once transition activity begins. 
> 

Collect surface-water sample based on flow conditions via radiotelemetry computer system. 

If pH, specific conductance, or radioactivity values as tested in the field are outside 

preestablished action levels, the sample will be sent to the laboratory for COPC analysis. 

Assess laboratory data for verification monitoring of COPC parameters using DSS. If 

concentrations are below action levels, continue routine monitoring activities. If 

concentrations are greater than preestablished action levels, initiate preprogrammed responses 

described in Section 4.0. 

Collect monthly grab samples, if possible, at random times and submit to the laboratory for 

COPC analysis. COPC concentrations should be reviewed against preestablished action 

levels. 

Figure 3-7 shows the verification monitoring components for surface water (perennial and 
ephemeral conditions). Before the surface-water sampling stations are constructed, ecological 
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97 



I 
0 

Final 
FIGURE 3-7 ' 

SURFACE WATER: SUBBASIN VERIFICATION MONITORING 
INDUSTRIAL AREA IMIIRAIIP 

ROCKY FLATS ENVIRONMENTAL TECHNOLOGY SITE 

EPHEMERAL STREAMS I IDENTIFY POTENTIAL I SUBBASIN LOCATIONS 
PERENNIAL STREAMS 

EVALUATE ACCESS, RADIOTELEMETRY I FLOW MEASURING CONSTRAINTS I 
INSTALL FLOW, SAMPLING, 

SAMPLING EQUIPMENT WATER QUALITY INDICATOR 
EQUIPMENT 

COLLECT SAMPLES DURING 
FLOW CONDITIONS, FIELD TEST 

WATER QUALITY INDICATORS 
COLLECT REAL-TIME DATA 

AND LABORATORY SAMPLES 

I ANALYZE FOR COPCs IN LABORATORY; 
INPUT DATA INTO RFEDS AND DSS.. 

ESTABLISH COPC BASELINE 
AND ACTION LEVELS 

L 

REVIEW HISTORICAL OUTFALL DATA, 
ESTABLISH BASELINE AND ACTION LEVELS 

PERFORM VERIFICATION 
MONITORING DURING 

TRANSITION ACTIVITIES 4 

DETECTED IN 

PICK UP SAMPLE FROM AUTOMATIC 
SAMPLER, FIELD TEST FOR WATER 

QUALITY INDICATORS 

PARAMETERS 

SUBMIT SAMPLES TO 
LABORATORY FOR COPC 

ANALYSIS, INPUT INTO DSS 

EXCEED ACTION 

ANALYZE FOR COPCs IN LABORATORY; 
INPUT FIELD AND LkBORATORY DATA 

INTO RFEDS AND DSS 

ESTABLISH BASELINE AND ACTION 
LEVELS FOR COPC AND WATER 

QUALITY PARAMETERS 

I REVIEW HISTORICAL OUTFALL DATA, 
ESTABLISH BASELINE AND ACTION LEVELS 

PERFORM VERIFICATION 
MONITORING DURING -I TRANSITION ACTIVITIES 

EXCEED ACTION 
LEVELS? 

PICK UP SAMPLE FROM 
AUTOMATIC SAMPLER, SEND TO 

LABORATORY FOR COPC TESTING 

DO COPC 

EXCEED ACTION 
LEVELS? 

. YES 

4 
INITIATE PREPROGRAMMED 

RESPONSE 

' Note: 
COPC = Constituents of Potential Concern 

flatslgraphicsliplfig3yyy.th3 6/23/95 40 of 50 



I 
I 
4 
I 
1 

Rocky Flats Environmental Technology Site Manual: ‘ RFER-954091 
Industrial Area IMnRA Section: 3.0, Rev. 0 
Implementation Plan Page: 41 of SO 

Effective Date: 6/29/95 
Organization: Environmental Management 

evaluations will be conducted. If these potential sampling locations affect the WETS ecology 

in the Industrial Area, the sample site will be relocated based on the recommendations of the site 

ecologist. 

3.4.3 Incidental and Foundation Drain Water 

Buildings undergoing transition activities have a high probability of containing floor or 

foundation drains. These drains represent a potential contaminant pathway from the site. These 

drains can flow directly into the sanitary sewer system, surface waters, or onto surface soils. 
To avoid contaminant releases into the building drains, the IM/IRA Incidental and Foundation 

Drain Water Manager will be involved in the early stages of the transition activity process. The 

following list identifies the IM/IRA Incidental and Foundation Drain Water Manager’s actions: 

Review the building’s engineering drawings and reference the Drain Identification Study. 

Locate building drainage and piping that may be a contaminant pathway to the 

environment. 

Coordinate with the IM/IRA Project Manager and other managers involved with 

transition activities to develop drain pathway protection procedures for the building. 
/ 

Verify that all drainage connections to the foundation drains and sanitary sewer have 

been properly sealed off by the transition activity project. 

Notify the manager of the wastewater treatment plant about the transition activity. If 

high concentrations or unusual chemicals are detected in the water treatment plant’s 

influent or effluent the transition activities may be a potential source. 
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0 Manage water generated from the transition activity according to the three-tier disposition 

procedure for incidental waters. 

D 3.4.4 Air: 

m The following are the components of the verification monitoring program for the air pathway: 

I 
U 
I 

o Initiate sample analysis of VOC air samples at locations S-008-V, S-104-V, S-l16-V, S- 

205-V and S-301-V. 

0 Identify COPCs associated with the building, subbasin, and OU, as appropriate. 

0 Before a transition activity begins, use both existing and newly acquired sample data 

from RFEDS to calculate action levels for COPCs using baseline methodology. I 
I 
,I 

0 As the transition activity begins, initiate the VOC verification monitoring program 

(Summa" canister monitoring samples will be based on a time-integrated period that 

correlates to the transition activity). Identify RAAMP samples on which accelerated 

laboratory analysis can be performed to support verification monitoring. 

0 After nonvalidated results for air samples are available from RFEDS, initiate data 

reduction, compilation, evaluation, and comparison to action levels using the DSS. 

0 Determine whether any data exceed action levels. 

e If data are below action levels, continue routine analysis of air samples throughout the 

transition activity. 
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0 If any data are above action levels, initiate preprogrammed responses described in 

Section 4.0. 

Figure 3-8 shows the verification monitoring components for air. 

3.5 VERIFICATION MONITORING MODEL SCHEDULE 

There are several factors that will influence the development of a verification monitoring 

schedule, such as (1) the type of transition activity, (2) the location of the activity, (3) ecological 
concerns, and (4) the environmental risk associated with the transition activity. Because the 

transition activity schedule is not finalized, it is not possible to develop a site-specific 

verification monitoring schedule. To estimate the time needed to establish a verification 

monitoring program, a model duration schedule is presented in Gantt Chart form in Figure 3-9. 

For purposes of demonstration, January 1,  1996 was used as the start date for the verification 

monitoring program. The Gantt Chart details the medium-specific activities, start and finish 

dates, calendar day duration, and time-line bar graph. I I 

This model schedule provides the IM/IRA Project Manager with activity durations necessary to 

install the verification monitoring program after a transition activity has been announced. The 

model duration schedule is based on the following assumptions: 

0 COPCs will be developed using the procedure outlined in Section 3.2. 

0 . The acquisition of equipment and subcontractors was estimated to require two months. 

Establishing the groundwater baseline will require reactivating monitoring wells and 

sampling on a quarterly basis for one year. 

Final 
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e The transition activity will last exactly one year. 

The DSS, used to manage and display monitoring data, will be on-line and working 

according to expected technical requirements. 

e Ecological assessments are considered part of the monitoring location review. No extra 

time has been estimated based on relocating the monitoring system because of unexpected 

ecological concerns (e.g., bird migration, eagle nesting). 

3.6 PROJECTED FnTEYEAR SCHEDULE FOR TRANSITION ACTIVITIES 

As discussed in Section 1.0, transition activities are currently planned for the Industrial Area. 

Examples of those programs include the following: 

e 

e Building 777, Room 415/416; 

e Building 889; 

IPP; 

Building 779, Rooms 152 and 154 Pilot Project; 

e 

e removal of sodium-hydroxide tanks. 
removal of condensate tanks; and 

Project schedules for these programs have been included in Appendix E. 

_ _  
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4.0 DECISION SUPPORT SYSTEM 

The objective of the DSS is to provide a central, computer-based mechanism for evaluating and 

distributing the results of the verification monitoring program. Additionally, the DSS will allow 

personnel to make decisions based on the monitoring results and initiate preprogrammed 

response actions. After the verification monitoring programs are installed for the air, suxface- 

water, and groundwater pathways, baseline data sets are available, and the transition activity 

begins, preprogrammed responses will be initiated. There is a specific set of preprogrammed 

responses for each medium. Preprogrammed responses are shown in Figures 4-1, 4-2, 4-3, and 

4-4 and discussed in detail in Section 9.0 of the IM/IRA/DD (DOE 1994). Preprogrammed 

responses may include any of the following: collecting additional samples, evaluating additional 

data, and investigating sources. Preprogrammed responses for each medium will be entered into 

the DSS. The DSS will use the components of the preprogrammed responses to allow IM/IRA 

personnel to notify and communicate with the appropriate departments and divisions at WETS. 

The following sections describe the DSS, present a schedule for developing and implementing 

the DSS, and identify the parties responsible for using the DSS during verification monitoring. 

4.1 DESCRIPTION OF THE DECISION SUPPORT SYSTEM 

The DSS is a computer-based information system that will generate and maintain information 

for management and decision making by establishing flexible links between data and the various 

uses of those data. The following are the information management requirements of the IM/IRA 

program : 

0 efficient collection, storage, and retrieval of environmental monitoring data that originate 

from various sources, ranging from real-time monitoring via radiotelemetry to periodic 

laboratory reports for air, surface-water, and groundwater sampling; 

b: \wp\f lats \ im- ira \ ih~Wune 26.1995 Final 
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FIGURE 4-4 
PREPROGRAM M ED RESPONSE : AIR VERIFICATION MONITOR1 N G 
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’ Routine verification monitoring consists of samples that are collected from the Routine Program monitoring sites 
and analyzed for radiological activity-specific COPCs, and event-based VOC sampling using Summa” canisters. 
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flexibility to accommodate data streams that will differ between transition activities; 

scheduling information maintained for monitoring activities; 

automated or semiautomated data processing capabilities, potentially including data 

conversion, QA/quality control (QC) procedures, data aggregation, baseline and action- 

level determinations, control charts, and other graphical displays; 

monitoring network maintenance information; 

automated comparison of verification monitoring results to action levels; 

inventory of monitoring equipment and map of the monitoring network system for 

transition activities; 

an alert or alarm capability to notify appropriate users that out-of-limit conditions may 

exist and specify preprogrammed responses; 

two-way links to other data sources such as RFEDS to retrieve archived monitoring data 

or modeling results used to develop action levels, investigate situations where action 

levels have been exceeded, or supply summaries of baseline monitoring data and 

activities; 

automated report generation; and 

access control and maintenance of chain-of-custody information for samples. 

Final 
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The proposed DSS will be designed and developed by CU’s CADSWES in Boulder, Colorado. 

The system will use a geo-relational database to maintain and organize the information from 

transition activity verification monitoring. The database will be maintained in real time through 

the use of several automated and semiautomated procedures that will collect, archive, and refresh 

data. Applications will be arranged around the database and will interact with the database 

through the use of data management interface software. 

accessed through a variety of hardware and software platforms connected by a local or wide-area 

network. Because different transition activities will have different starting times, durations, and 

termination dates, flexibility will be required to support the dynamic addition and editing of new 

verification monitoring programs to the system. Figure 4-5 shows the data-centered conceptual 

verification monitoring DSS. The DSS will be developed to address the specific needs of all 
three media. As discussed in Section 3.4, each medium will require a specific monitoring 

program and sample collection schedule. DSS users will be able to access the type of 

information required for the specific medium-monitoring program. 

The information system will be , 

4.2 IMPLEMENTATION SCHEDULE FOR THE DECISION SUPPORT SYSTEM 

The DSS for the IM/IRA Project is being developed by CU/CADSWES. Figure 4-6 shows the 

proposed schedule for the DSS development, testing, and implementation. 

4.3 REFERENCES 

U.S. Department of Energy. 1994 (September). Proposed Interim Measureshterim Remedial 

Environmental Action Decision Document for the Rocky Flats Industrial Area. 

Restoration Division. Golden, Colorado. 
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5.0 IMPLEMENTATION PLAN RESPONSIBILITIES FOR PROPOSED ACTIONS 

The IM/IRA Project is multidisciplinary, using internal technical expertise from several 
environmental fields. The IMARA Project depends on technical support entities to ensure that 

many of the proposed actions presented in the IM/IRA/DD (DOE 1994) will be performed. The 

purpose of this section is to describe responsibilities for specific technical personnel at WETS 

who will implement the IM/IRA/DD proposed actions. Figure 5-1 is an organization chart of 

the IM/IRA Project personnel whose mission is to implement the IM/IRA/DD proposed actions. 

It is understood that changes in the DOE contract may affect individuals identified in this 

section. It is assumed that any reorganization will ultimately provide the appropriate level of 

project staff. The individuals and responsibilities of the IM/IRA Project team leaders are 

described in the following sections: 

1 

IM/IRA Proiect Manager mark Buddv: 966-8519). The following are the IM/IRA Project 

Manager's responsibilities: 

As Program Manager, EG&G Environmental Restoration Programs, manage the IM/IRA 

Project. 

e Acquire funding, coordinate, and implement overall the proposed actions specified in the 

IM/IRA/DD. 

e Serve as focal point for DOE and the transition activhy program managers for 

verification monitoring. 

e Direct and manage the preprogrammed responses if COPC concentrations exceed action 

levels. 
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Keep DOE apprised on IP progress. 

Support DOE during meetings With EPA and CDPHE. 

Coordinate and manage subcontractor activities. 

Develop annual IM/IRA Project status reports for DOE for ultimate transmittal to the 

regulatory agencies. 

Coordinate with the EG&G groundwater monitoring group to schedule the sampling and 

routine monitoring of 11 new wells and 25 existing wells in the Industrial Area. 

Serve as primary contact for the DSS implementation. 

Assess transition activities and determine the level of verification monitoring needed. 

Provide support to DOE in developing annual status reports. 

Develop verification monitoring work plans for transition activity projects. 

Transition Program Managers. @&D: Tony Tome; Residue Elimination: Jeanne Ball; 
National Conversion Pilot Project: Jim Warnbach; Plutonium Stabilization: Steve Wing; 

Solution Stabilization: Bob Leonard.) The following lists the Transition Program Managers and 

their IM/IRA responsibilities: 

Serve as the focal point for the IM/IRA Project. 

Final 
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0 Coordinate and communicate with the IM/IRA Project Manager about verification 

monitoring activities. 

Develop and disseminate transition activity scheduling information. 

Maintain open communication with IM/IRA Project Manager about transition program 

progress, problems, and pathway protection issues. 

DeDartment of Energv: _ _  Industrial Area Program Manager (Ravi Batra: 966-9664). The 

following are the DOE Industrial Area Program Manager’s IM/IRA responsibilities: 

Acquire DOE funding to allow the IM/IRA Project to implement the proposed actions 

for establishing and maintaining verification monitoring programs. 

0 Communicate with EPA and CDPHE about IM/IRA Project status. 

Provide a focal point within DOE to coordinate activities and address internal problems 
that could affect the IM/IRA Project. 

(Connie Comfer: - Scheduling - Engineer - 966-9 108). The following are the Scheduling Engineer’s 
IM/IRA responsibilities: 

Maintain and update IP schedules for the IM/IRA Project Manager on a routine basis. 

0 Discuss schedule status with M/IRA Project Manager on a monthly basis. 

Oualitv Assurance Manager (Steve Luker: 966-8625). The following are the QA Manager’s 
IM/IRA responsibilities: 
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0 Review the final IP against EG&G/DOE QA criteria. 

Support the IM/IRA Project Manager for document reviews and revisions of controlled 
documents. 

e Maintain a document control file for the IM/IRA Project. 

0 Coordinate the development of document modification requests (DMRs).  

IM/IRA Surface-Water Project Manager (Greg Wetherbee: 966-3687). The following are ‘the 
IM/IRA Surface-Water Project Manager’s responsibilities: 

Develop final work plan that includes the implementation approach for the IM/IRA 
proposed actions. 

Serve as focal point for surface-water monitoring issues including outfall sampling, 
subbasin monitoring (Section 3.0), and seep and spring monitoring. 

Manage funding and manpower resources needed to implement and maintain IM/IRA 
Project proposed actions for surface-water monitoring. 

Inform the IM/IRA Project Manager about the progress of implementation, funding, and 
scheduling issues for the proposed actions. 

Coordinate the ecological and NEPA assessments of proposed surface-water monitoring 
stations. 

Review and evaluate verification monitoring data via the DSS. 

Acquire equipment and install the outfall surface-water monitoring (under the Event- 
Related Program). 

Final 
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0 Initiate and direct preprogrammed responses if COPC concentrations exceed action 
levels. 

0 Notify the IM/IRA Project Manager concerning the initiation of any preprogrammed 
responses. 

IM/IRA Incidental and Foundation Drain Water Project Manager (Bill Haves: 966-21811. The 
following are the IM/IRA Incidental and Foundation Drain Water Project Manager’s 
responsibilities: 

Serve as focal point for the IM/IRA Project Manager for issues concerning incidental and 
foundation drain waters. 

Coordinate with the surface-water program management and technical representative 
about characterizing and disposing of incidental and foundation waters. 

Manage funding and manpower resources needed to implement and maintain proposed 
actions for IM/IRA Project for incidental and foundation water management. 

Develop final work plan that includes the implementation approach for the IM/IRA 
Project proposed actions. 

Inform the IM/IRA Project Manager about the progress of implementation, funding, and 
scheduling issues for the proposed actions. 

Coordinate the ecological and NEPA assessments of proposed incidental and foundation 
drain water monitoring and sampling locations. 

Review building diagrams and assess drain locations and outfalls that can be used to 
support the IM/IRA Project. 
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IM/IRA Air Monitoring Proiect Manaper (Bob Crocker: 966-3933) . The following are the Air 
Monitoring Project Manager's IM/IRA responsibilities: 

1 

Manage the implementation and routine monitoring of RAAMP and non-RAW air 
monitoring. 

Develop a final work plan that includes the implementation approach for the IM/IRA 
Project proposed actions. 

Inform the IM/IRA Project Manager about the progress of implementation, funding, and 
scheduling issues for the proposed actions. 

4 

Coordinate 'the ecological and NEPA assessments for air monitoring and sampling 
locations. 

Serve as primary DSS reviewer for the IM/IRA air monitoring program. 

Review and evaluate verification monitoring data via the DSS. 

Initiate and direct preprogrammed responses if COPC concentrations exceed action 
levels. 

Notify the IM/IRA Project Manager concerning the initiation of any preprogrammed 
responses. 

Air Oualitv/Meteorologv Technical Support Grant Euler: 966-3926). The responsibilities of 
the Air Quality engineer are as follows: 

0 Coordinate data input and review systems development for DDS Meteorology modules. 

e Support development and integration of Air Quality/Meteorology database systems 
(Laboratory Information Management Services LIMS]/RFEDs). 

Final 
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0 Support technical monitoring systems, and verification of event-based sampler 
implementation. 

0 Provide input on dispersion modeling for the Industrial Area. 

WARP Proiect Manaver - (Jim Paschis: 966-8644). The responsibilities of the WARP Project 
Manager for IM/IRA activities are as follo.ws: 

0 Manage the installation and development of 11 new monitoring wells in the Industrial 
Area. 

0 Coordinate with the IM/IRA Project Manager and OU managers about the placement and 
construction of the 11 new wells. 

0 Coordinate the ecological and NEPA assessments of the proposed monitoring and 
sampling locations, as appropriate. 

Inform the IM/IRA Project Manager about the progress of implementation, progress, 
funding, and scheduling issues for the proposed actions. 

0 

Groundwater SamplinP; Manager (Steve Singer: 966-8635]. The following are the Groundwater 
Sampling Manager’s IM/IRA responsibilities: 

0 Manage the financial and manpower resources needed for quarterly monitoring at the 11 
new wells (installed under the WARP) and for the 25 existing monitoring wells in the 
Industrial Area. 

0 Assess data after one year (four sampling events) to determine continued monitoring I 

needs. 

0 Provide periodic reports to the IM/IRA Project Manager about monitoring progress and 
data evaluation. 

b:\wp\flats\im-im~pra\imppkn\sac5 (wpf) June 26.1995 
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0 Review and evaluate verification monitoring data via the DSS. 

Initiate and direct preprogrammed responses if COPC concentrations exceed action 
levels. 

Notify the IM/IRA Project Manager concerning the initiation of any preprogrammed 
responses. 

Real-Time Radioactivitv MonitorinP Proiect Manager Meith Motvl: 966-2 172). The 
responsibilities of the RTRM Project Manager for IM/IRA activities are as follows: 

Manage the design, fabrication, testing, and installation of the RTRM prototype for 
, surface-water monitoring. 

0 Communicate with the IM/IRA Project Manager on the progress and implementation of 
the RTRM system. 

e Coordinate with the potential users from the Surface-Water Branch about installation, 
radiotelemetry, and overall feasibility of the technology to monitor surface water. 

0 Serve as primary DSS reviewer for the IM/IRA Program. 

Surface Water Technical Support (Ian Paton: 966-2680). The responsibilities of the Surface 
Water Technical Support Manager are as follows: 

0 Serve as DSS reviewer. 

0 Perform technical consulting. 

h:\wp\flats\im-h~pra\imgplan\JcJ (wpf) June 26,1995 Final 
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5.1 REFERENCES 

U. S . Department of Energy . 1994 (September). Proposed Interim Measures/lnterim Remedial 
Environmental , Actions Decision Document for the Rocky Flats Industrial Area. 

Restoration Division. Golden, Colorado. 
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6.0 IMPLEMENTATION PLAN REPORTING AND REVISIONS 

The IM/IRA Project will generate several types of reports. Internal reports will be developed 

to inform the WIRA Project Manager and DOE of the WIRA Project progress. The reports 
will include information about implementation of proposed actions for monitoring program 

enhancements and results from verification monitoring programs. External reports will include 

annual status reports to the regulatory agencies (EPA and CDPHE) on the progress of the 

Industrial Area IM/IRA Project activities. Communication will also be improved by holding 

internal and regulatory agency meetings at specific times or phases of the IM/IRA Project. 

This IM/IRA/IP will be a dynamic document. It is expected that revisions to the document will 

be needed periodically because of changes in technical approaches, upgrades based on "lessons 

learned," or changes in the IM/IRA management or technical support team. Because this 
IM/IRA/IP is a controlled document, the IM/IRA Project Manager will make revisions in 

accordance with established QA guidelines. 

6.1 INTERNAL IMPLEMENTATION PLAN: MEETINGS AND REPORTING 
REQUIREMENTS 

Communication is an important component of the Industrial Area lM/IRA Project, because the 

technical support will be provided by various organizations within EG&G. Formalized 

communication (not daily routine communication) among the IM/IRA Project Manager, DOE, 

and the technical support team will include meetings and status reports. The internal meetings 

and reports for the IM/IRA Project are as follows: 

e Monthlv Status Reports. Monthly status reports will be developed 'by each technical 

support focal point to include (1) the past month's progress, (2) the current status, (3) 
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expected progress and activities for the next month, (4) the schedule status, and (5) 

current or anticipated problems. 

Ouarterlv Status Rmorts for DOE. Quarterly status reports for DOE will be developed 

by the IM/IRA Project Manager to update the DOE Industrial Area Manager on the 

progress and status of the WIRA Project. 

Lessons Learned ReDort. A lessons-learned report will be developed by the IM/IRA 

Project Manager along with the technical support team at the conclusion of a transition 

activity verification monitoring project. This report will describe the successes and 

failures of the project and will specify corrective actions to improve monitoring or 

activity performance. 

Transition Verification Monitoring Meetinm. The IM/IRA Project Manager will hold 

meetings with the technical suppdrt team during the initial phases of the verification 

monitoring program. These meetings will allow problems to be discussed and solved in 

an expeditious manner. The meeting frequency is at the discretion of the Project 

Manager. At a minimum, monthly meetings will be held. A meeting summary will be 

written and distributed to the team describing discussions and action items. 

Verification Monitoring - Kick-Off Meeting. When a transition activity is scheduled that 

requires verification monitoring, the IM/IRA Project Manager will schedule a kick-off 

meeting. This meeting will be held to discuss the scope of the transition activity, the 

level of verification monitoring needed, reporting requirements, responsibilities, and data 

reporting coordination. The IM/IRA Project Manager will write a meeting summary. 
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0 Transition Activity Meetings. The WIRA Project Manager will attend transition 

activity meetings that could directly affect the scheduling, implementation, coordination, 

and performance of verification monitoring activities. 

6.2 REGULATORY AGENCY IMPLEMENTATION PLAN: MEETINGS AND 

REPORTING REQUIREMENTS 

The IM/KRA/DD (DOE 1994) specifies that DOE Will produce an annual report and transmit it 

to EPA and CDPHE before the annual project status meeting. The annual report must be 

submitted in the fvst quarter of the fiscal year based on the anniversary date of the regulatory 

agency’s acceptance of the IM/IRA/DD (December 1994). The WIRA Project Manager will 

aid the DOE Industrial Area Manager in developing the annual report. The components of the 

report will include (but not be limited to) the following: 

progress and current status on program enhancements to the Industrial Area’s 
environmental monitoring systems; 

0 verification monitoring activities for the past 12 months, including the following: 

- type of transition activities; 
- building or site name; 
- COPCs; 
- verification monitoring level or locations; 
- action levels; 
- response actions (if any); 
- verification monitoring results summary; 
- problems and corrective actions; 

a planned activities for the next 12 months; and 

0 schedule update for future transition activities. 
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At the completion of a verification monitoring program, the DOE Industrial Area Manager (with 

the help of the WIRA Project Manager) will transmit to EPA and CDPHE a verification 

monitoring summary report. This report will summarize the verification monitoring project 

activities, actions, monitoring locations, and final results. 

6.3 IMPLEMENTATION PLAN REVISIONS 

This WIRA/IP is considered a controlled document. A controlled document is an active 

policy, procedure, practice, instruction or design document maintained by the organization with 

programmatic responsibility and made available for centralized control, distribution and 

disposition in accordance with applicable standards. 

The Environmental Restoration Program Division’s (ERPD) Preparation und Use of Document 
Modijicufion Requests (EG&G 1994) contains the specific procedures necessary to modify a 

controlled document. This publication establishes a modification process to ensure that new 
procedures, documents, and revisions are created, revised, canceled, or changed consistent with 

internal procedures. These procedures are applicable to all ERPD personnel. The situations that 

require a DMR include the following: 

a editorial changes; 

a nonintent changes; 
a intent changes; 
a 

a 

a document cancellation. 

work plan intent changes based on technical memoranda; 

document development or revision; and 

I 
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The above-referenced document contains a step-by-step DMR procedure in Section 6 (Instruction 
I 

Section). It is the IM/IRA Project Manager's 1 
applicable, according 

6.4 .REFERENCES 

to this QA guideline. 

EG&G Rocky Flats, Inc. 1994. Preparation and 
~ E04-ER-ADM-05.07, Revision 2, Golden, I 
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responsibility to initiate DMRs, whenever 

Use of Document Modi@cation Requests. 2- 

Colorado. 

U.S. Department of Energy. 1994 (September). Proposed Interim Memures/Interim Remedial 
Environmental . Actions Decision Document for the Rocky Flats Industrial Area. 

Restoration Division. Golden, Colorado. 
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-SUMMARY DRAFT 
The United States'Department of EuexgyRocly Flats Field Office has initiated and is 
continuing the Wed Abandonment and Replacement Program under the direction of the 

Environmeatat Restaraton Program Division of EG&G Rocky Flats, Inc. This Work 
Plan describes the implemeatatim of this maintenance project at the Rocky Flats 
Eavironmental Technology Site during fiscal year 1995. Under this project, selected 
wells will be maintained, abandoned, or replaced, depending on program needs. The 
planned soope of work is to perfom maintenance at three wells, abandon 47 wells, and 
replace or install 28 new wells as additions to the Groundwater Monitoring Program and 
operable units at the site. In addition, an evaluation and compilation of the current 

groundwater monitoring well network will be included. 

The Well Abandonment and Replacement Program ensures that groundwater monitoring 
wells and piezometers are viable and useable for groundwater protection. The project 
will eliminate and selectivdy replace wells and piezometers yielding groundwater quality 

or water level data that are suspected to be nonrepresentative of true subsurface 
conditions. AU field activities wil l  be performed in accordance witb applicable 

Environmental Restoration Program Division Department Operating Procedures, quality 

assurance guidance, health and safety guidance, and program-specific plans. 

\ 
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1.0 INTRODUCTION DRAFT 
The United States Departmeat of Energy (DOE) Rocky Flats Etrvironmental Technology 
Site (Site) initiated a Well Abandonment and Replacement Program (WARP) in 1992 

under the direction of the Environmental Restoraton Program Division (ERPD) of 
EG&G Rocky Flats, Inc. (EG&G). During Fiscal Year 1994 (FY 94), WARP 
abandoned 28 groundwater monitoring wells, installed 19 replacement groundwater 
monitoring wells, and implemeated other maintenance activitieS at the Site. The WARP 
also supports geotechnid, seismic, and well evaluation programs. Costs for the WARP 
project are tracked under Environmental Operations Management @OM) Groundwater 

Pro&on Work Package No. 61203. This WARP Work Plan describes the 
implementation of the currently planned phase of the program in which selected weds, 

wiU be maintained, abandoned or replaced, and newly installed during FY 95 to meet the 

needs of groundwater protection through the requirements of DOE Order 5400.1 (DOE 

Order 5400.1, Geneml Envimnmemal Pmteaion Program (U.S. DOE, 1988) as 
administered through the Groundwater Monitoring Program (Groutdwater Protection 
Monitoring Program Plan, EG&G, 1994a) and the need for groundwater monitoring 

wells in s e v d  other sitewide locations. 

1.1 5 STATEMENT OF SCOPE 

The planned scope of work is to perform maintenance at three wells, abandon 47 wells 
by one of five abandonment methods, and install 28 new wells as additions to the 

Groundwater Monitoring Program (GMP) and investigations at the New Sanitary Landfill 

(NSL), Rocky mats Industrial Area (IA) operable units (OUs) for the I n e m  
Measureshterim Remedial Action (IMAU), and OUs 1 and 7. In addition, two new 

well borings will be geophysically assessed for OU1. EG&G will determine the 

sequence and timing for well abandonment, installation, maintenance, and geophysical 

survey activities, and may alter the number of wells to be abandoned, installed, or 
geophysically surveyed. However, these changes should be minor and will include only 
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abandonments and installations that cannot be delayed because of potential harm to 
groundwater at the Site. Abandonment, installatian, m a h t e ~ ~ ~ ~ ,  and geophysical 
activities ale deaile!d in section 2.0. 

~ m :  

I 

The general schedule for imprementation of this Work Plan is provided in the Statement 

of Work fir  the 1995 Well Abandonment and ReplrrCement Program, Rocky Fiats 

Envirromnentrrl TechnoIogy Site @G&G, 1995a), Figure 1.1-1. The detailed schedule 
addresses the time requirements fur implementation of the Work Plan and deliverables 
from the contract award date. The schedule for the FY 95 WARP project consists of the 
foltowingthreephases. 

1. Pre-field activities umsist of award of subamtract, subcontractor training, approval 
of health and saftty plan, apprwat of categorical exclusion, clarification of wetlands 
findingsregardhg migratory birds threatened andendangd species concerns, readiness 
review, and obtaining office and staging work space. 

2. Field activities include mobilization of drilling crews, abandonment of Phase I wells, 

installation of wells in the IA, abandonment of Phase II wells, installation of wells at 
OU1, abandonment of wells at OW, instabtion of sitewide wells, well maintenance 
activity, core logging, waste management, sample documentation, wedl surveying, and 

demobilization of drilling crews. 

3. Post-fidd activities consist of writing the 1995 WARP Report draft, incorporation of 
review comments and submitting the final 1995 WARP Report, and preparing the WARP 
Geochemical Addendum Report. 

c 
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The subcontractor shall prepare and submit a bid package to a d k  fieldwork neceSSaty 

to complete well abandonment, installation, and maintenance, and geophysical assessment 
and to provide the requited documentatiOn of the field activities. These activities will 

be performed in cornpliane with ERPD Opemting procedures in the geotechnical, 

groundwater, and field operations areas, the Roc@ Flats Site-W& eucrliry Assumme 

Pmjen PImr for CERCZA Remedial Inwstigatiom~easibiliiy Studies and RCUA Facility 
InwtigationdCbmdve Meamres Studies Activities (QApjP) (EG&G, 1994b), and the 
Site Envimnmental Restoration Health and S@eiy Program PIan Md W o a k  
Envimnnaental Restoretion Program, Rocky Flats Plant, US. Depamnent of Energy, 
Golden, colorado (HASPP) (EG&G, 199Oa). In addition, WARP shall be implemented 
un& a task-specific Health and safety Plan (HASP) that shall be prepared by the 
subcontractor. 

The purpose of the Work Plan is to identify and describe the scope of the field activities 
in WARP for FY 95. These field activities include (1) abandonment of wells that are 
no longer necessary or viable, (2) installation of wells as additions to the GMP or needed 
by the OUs and replacement of nonviable wells from which there is still a need to collect 
groundwater monitoring data, (3) geophysical assessment of brings for special purpose 
needs, and (4) collection of subsurfhce soil and bedrock samples during the drilling of 
new and replacement wells. These samples may be used to generate analytical data for 
use by other ERPD projects to assist in determum ' * g the presence and extent of 

contamination to subsurface geologic materials. Requirements and controls for analyses 
of soil and rock samples are addressed in OU-specific Work Plans where data may be 

used to assist in determining the presence and extent of contamination. 

The collection of groundwater samples and determination of contained constituents h m  
the newly installed wells is not the WARP project purpose. The various programs 
requesting the wells will determine the frequency, specific analytes, and hydrologic 
information needed. 
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1 2  OBJECTIVES AFT B 
WARP is a maintenance program for the GMP at the Site. Implementatian of WARP I 

I ensuns the viability of gmwdwater monitoring wells and piezometers to collect 
repsentalive samples of groundwater and other groundwater parameters. WARP 
provides a means to eliminate and selectively replace wells and piezomeokrs where! 

sample and wakr-level readings are suspected of not being repnsentative of subsurface 
conditions. The general objectives of well abandonment include the following: 

e 

e 

e minimization of physical hazards. 

prevention of groundwater and soil amtamhatiion through the well; 
pmrktion of interrmxln * g of subsuface watet through the well; 

conservation of hy&c characteristics of hydrogeologic units; and 

The specific objectives of WARP for FY 95 are to mest the following goals: 

I 
I 
I 
I 
D 
8 

e Properly abandon 20 nonviable welldpiezometers using procedures that protect 
groundwater from m e o n .  

Properly abandon 27 wells no longer required at the Pmmt  Sanitary Landfill 
(PSL) to prepare for closure construction. 
Install 27 new wells for the GMP, IA OUs, and OUl at locations where sample 
or piezometric data is needed. 

removed. 
Assess three existing wells with questionable Casing or well screen conditions 
using a downhole video camera. 

Geophydcally log two deeq borings at OU1 to idenw the possible presence of 
a sitewide lithologic horizon useful in identifying potential bedrock hults. 

0 

Install one replacement well at the NSL where a pratiously'nonviable well was e 

e 

:I 
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1.3 PROPOSED WELL ABANDONMENTS, INSTALLATIONS, 
MAINTENANCE, AND GEOPHYSICAL ASSESSMENTS 

The following sectiolls summarize the scope of the proposed well abandonments, new and 

replacement well installations, well maintenance, and geophysical assessments for WARP 

inFYM. 

1.3.1 Well Abandonments 

During FY 95 the WARP project proposes to abandon 47 groundwater monitoring wells 
at the' PSL, upper North Walnut Creek Basin and Protected Area (PA). The location of 
the wells planned for abandonment are shown on Plate 1. Additional work to be 

determined (TBD) may include up to five other well abandonments. The criteria used 

to identify wells for abandonment include viability and usefulness to the GMP. A well 

is classified as viable only if its CoIlStNction details meet minimum acceptable levels of 
documentation and meet requirements that ensure integrity of the well. A well is 
classified as ut@ only if the information obtained from it is necessary for meeting goals 

of the GMP or other cwrent or future programs at the Site. Specific criteria for viability 
and usefulness are used in well evaluation and are found in the Rocky Flats Plum Well 
AbandonmenLUeplacement Pmgram Plan (EG&G, 199Ob). 

In 1974l wells were installed in the upper Walnut Creek Basin to serve groundwater 

monitoring needs of the Solar Evaporation Ponds (SEP). These 18 wells were evaluated 

in the FY 94 WARP project 19% Well Abandonment and Replacement Program Report, 
(EG&G, 199%). The 1994 work determined these wells to lack sufficient construction 

m r d s  and have improper construction (absence of locking cap and protective casing, 

lacking concrete surface pad and grout seal, lacking filter media and bentonite seal, and 

having abnormally wide [handcut] screen slots). During the 1994 evaluation two other 

'At Rocky Flats the last two digits in the wedl number iadicates the year of installation. 
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wells, installed possibly in 1988, wexe found to be of similar substandard construction. 

Well abandonments proposed for these 20 nonviable wells Within and north of the PA 

The first eleven wells of this group am to be abandoned in Phase 1. These will be 

followed by the next nine wells of the p u p  which wiU be abandoned in Phase 2 aAer 
July 1,1995. 

will be performed in two phases and listed in Table 1.3.1-1 and shown ~1 Plate 1. 

TABLE 1.3.1-1 
Sitewide Nonviable Wells Proposed for Abandonment 

Phase I I Phase2 

Well 
Number 

Location Location 

5074 
~ 

North Walnut Creek In PA near Solar Ponds 

Northeast of PA 

In PA near Solar Ponds I 5874 North Walnut Creek 

5574 Northeast of PA I 5974 

5674 Northeast of PA I 6274 North Walnut Creek 

5774 Northeast of PA I 6374 North Walnut Creek 

6074 North Walnut Creek I 6474 south of PSL 

6174 North Walnut Creek I 6574 south of PSL 

6774 East Of NSL . I 6674 south of PSI 

1288 I Central part of PA 

1388 
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Oroundwakr monitoring at the area of well 6674 will be met by the proposed 
replacemeat of new well 53195. Groundwater monitoring in the areas of wells 5875 and 
5874 may be met by existing wells 1886 and 1586 respectively. Groundwater monitoring 
in the areas of wells 6374 and 6574 may be met by existing wells E08789 and 77392, 
respectively. Wells 5074,5174, and 5274 are located in the SEP construction area and 
wil l  not be replaced. The remaining 15 wells will not be replaced bemuse they are in 
areas that have not been requested as needing groundwater monitoring to serve the OUs 
or the GMP. 

The PSL, contained within the boundary of OU7, is to cease landfill operations in late 
1995swhen operations will be started at the NSL. At the PSL a landfill cap will be 
constructed as part of the closure requirements. Because of anticipated landfill cap 

constructiOn and the temunab ' 'on of the need to continue Resource Conservation and 
Recovery Act (RCRA) groundwater monitoring, 27 wells have been deemed nonusefbl 
and proposed for abandonment by OU7 as implemented through the FY 95 WARP 
project. Groundwater monitoring wells at the PSL proposed for abandonment were 
installed during 1986, 1987, 1989, and 1993 and are listed in Table 1.3.1-2. 

TABLE 1.3.1-2 
Operable Unit 7 Nonuseful Wells Proposed for Abandonment 
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1.3.2 Well InstaUations F'P 
During FY 95 the WARP project proposes to install 28 groundwater monitoring wells. 

serve the needs of the GMP, IA OUs, NSL, and OU1. bcations of the wells pmpcd 

for installation are shown on Plate 1. 

An additional six wells maybe installed at locations to bedetennined. These weuwill  

Two of the 28 wells are proposed to be completed in the lower hydrostratigraphic unit 
(TXSU) bedrock. These wells are proposed to examine lithology and possible fault offset 
in the bedrock. 

The remaining 26 of the 28 wells proposed will be completed in the upper 
hydrostratigraphic unit (UHSU) which contains variable thicknesses of Rocky Flats 
Alluvium and a limited underlying thickness of weathered bedrock. Groundwater 

elevations may fluctuate Seasonauy and the level of saturation of the UHSU may vary 

depending upon locality. Maps based upon well water levels showing unsaturated amas 

at the Site and adjacent well hydrographs will be consulted for optimum well-Site 

selection. In a~eas where surficial materials are possibly unsaturated, exploratory, drivem 

well points will be used to determine if groundwater is available to meet groundwater 

sampling needs for chemical analysis. EG&G will provide equipment and staff for 

exploratory driven well points. 

The areas of surficial contamination at the Site include Individual Hazardous Substance 

I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

Sites (IHSSs) and all  new well locations east of the IA potentially downwind of air- 

transported radionuclides. For wells proposed in these areas, a surficial contaminant 
control method will be implemented using an aseptic method. The method involves 

installing a 16-inch diameter steel surface casing to a depth of 2 feet and removing the 
potentially contaminated surficial material followed by installation of a concrete well pad. 
Remaining installation is similar to well construction at uncon&ninated areas. Special 
aseptic techniques will be instituted based upon methodology developed under FY 94 

(wf) h:\~p~\~~pw5~rrlpln\cwupwpll4/u~s 
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WARP, where new well sites are located in surtlcial contamination areas (EG&G, 

199%). 

Wells in areas not known to be contaminated at the surf= will be installed using 

conventional casing installation methods. Typical well instabtion materials will use 2- 

inch diameter, schedule 40 polyvinyl chloride (PVC) riser and fktorycut well screen, 

and a &inch diameter steel protective surface Casing with locking cap and padlock. Steel 

safety posts will be installed at each comer of the wellpad. 

In traffic areas and when pavement exists at well sites, a -ut, 3-foot by 3-foot 
0Peni;lg will be removed before drilling starts. well casing caps will be flush mounted 
with locking cap; however, steel safety posts will not be used. 

i 

The FY 95 WARP project proposes to install 28 wells to meet the needs of four 

programs for groundwater monitoring in four areas at Rocky Flats. 

.- 
Under the GMP 11 new wells are proposed to meet recommendations provided in the 

1994 WeZZ EvuZm'on Repon, (EG&G, 1994~). These well locations are based upon the 
groundwater modeling task results that have projected excursion trends of composited 

con taminants. These proposed wells are for downgradient groundwater monitoring 
coverage in the predicted flow pathways for con taminants. These contaminants have 
been grouped in three contaminant plume groups, (1) total dissolved solids ("DS), sulfate 
(SO,), nitrite plus nitmte (NQ+NO,), (2) trichloroethene (TCE), tetrachloroethene 
(PCE), volatile organic compounds (VOCs), and (3) gross alpha (gross a), gross beta 

(gross B), uranium o, lithium (Li). Based upon groundwater modeling these 

contaminants may advance beyond known composite contaminant extent boundaries over 

the next 10 years. Because proactive tracking of these contaminants benefits groundwater 
protection at the Site, 13 groundwater monitoring well sites were recommended in the 
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Report. Wells 10694 and 10794 have been installed at the h t  two locations during FY 

94 WARP. The 11 wells remaining are located in the southeastem part of the PA and 
in the east-central part of the Buffer Zone (BZ). These proposed wells have been 
assigned well numbers (location codes) from 531% through and including 54195. 

In the IA 11 new wells are proposed as specified in the Final Interim M-/?nte* 
Remedial Action Decision Documentfir the Rocky Flats Inhrmiol Area, (U.S. DOE, 
1994). These wells will provide a hydmlogic basis for understanding potential 
amtaminant sources such as under-building contamination (UBC) and original process 
waste lines (OPWL), detecting constituents, and detemmn ' gtheirpotentialmigratimin 
the UHSU, thereby providing early detection of releases. These proposed wells have 
been assigned well numbers (location d e s )  from 54295 through and including 55295. 

At the NSL one new well will be installed to replace a previously abandoned well. This 
well is needed to provide continuity for background groundwater c- ' 'on to 
maintain commitments with the Colorado Department of Public Health and Earvironment 

(CDPHE) for landfill monitoring. Wells at the NSL a ~ e  sampled and measured for 
specific analytes at quarterly intervals throughout the year. Wells at this location provide 1 

groundwater samples to meet defined RCRA nquhments for the NSL. Because of area- 

specific analytes and sampling hqueslcy, the GMP has designated six well classes at the 

I Site. This replacement well will join the well class designated New Sanitary Lund?ll. 
This well has been assigned the well number (location code) 55395. 

At OU1 groundwater monitoring is part of the apprwach to predict con taminantmigration 

patterns as presented in the Final Comctiw Mearum StudyLFearibilility Study, Rocky 
Flars Envimnmental Technobgy Site 881 HilLFide A m  (Qvembk Unit No. I )  (U.S. 

DOE, 1995). Groundwater monitoring wells are proposed to assist with performance 
monitoring to comply with RCRA regulations. The draft Recommended Additional 

Monitoring Well Locariolrsfor Evduuting Peflonnance of the French Dmin at Operable 
Unit I ,  (Dames & Moore, 1995) proposes two groundwater monitoring well cluster 

locations, totaling 5 wells at the OU1 French Drain. Wells at these proposed locations 

(-9 h\wp~t#\WupWS*h\~tplo\wupwprl 41u195 
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Alluvium Downgradiit monitoring for TCE, 
PCE, VOC plumes 

will help to evaluate the degree of intezception of the alluvial groundwater by the French 
Drain and a possible fault based upon thm wells upgradient in the UHSU. The second 

, well cluster, corisisting of two was, is proposed for a downgradient location. The 
WARP project has been requested to install these 5 proposed wells. The proposed wells 

have been assigned well numbers (location codes) 554% through and including 55895. 

southcaapt 
of PA 

North of Pond 
c-2 

Southcast of 
IA 

Southeaatof 
IA 

The siting rationale for the 28 proposed wells is presented in Table 1.3.2-1 and includes 
wells 53195 through 56895. 

10 Alluvium Domrgradieat monitoring for TCE, 

19 Alluvium Downgrediit monitoring for TCE, 
PCE. VOC plumes and "DS, SO,, 
N0,+N04 plumes 

gross 5, U, Li plumes and TCE, 
ICE, VOC plumes 

ICE, VOC plumes 

21 Alluvium Downgradicnt monitoring for gross a, 

12 Alluvium Downgmdht monitoring for TCE, 
PCE, VOC plumes 

TABLE 1.3.2-1 

Proposed Groundwater Monitoring Wells for FY 95 WARP 
c Siting Rationale for 

' 

proposed 
well No. 

53195 

53295 

53395 

53495 

53595 

53695 

53795 

53895 

53995 

~ 

54095 

~ southofPsL 

1 N o d  of 4 
3986 

Siting Rationale for Proposed WOn 

Downpdiit monitoriag of WE, 

NQ+N04 plumes 

Downgradient monitoring for TDS, 

PCE, VOC  plume^ Md 'IDS, SO,, 

south of Rmd 12 Alluvium DoWngndimtmonitoringofwd 
E 5  13391 for TDS, SO,, N0,+N04 

plumes 

Eset of Sldg 20 Alluvium Downgnukt monitoring TCE, FCE, 
990 voc plumar 

south of Eart 28 Alluvium Doumgradimt monitoring of TCE, 
Aocess Road PCE, VOC plumes and TDS, SO,, 

NO,+NO, plumes 

southeaw 
oomct of PA 
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TABLE 13.24 
Siting Rationale for 

Froposed Groundwater Monitoring Wells for Fy 95 WARP 

monrtormg TCE, =, . .  
VOC plums; TDS, SO,, NQ+NO, 
pluma, md groaa a, p-8. u, Li 
P+ 
Downgndiart monitoring of Bug 
371, dooumaaed UBC, MSSl 151 
md 212 

DoMM.dieot monitoring of Bldg 
556, &anid rtorrrge in Bklg 5S9 
with doama&d UBC 

12 

Allwium 54395 , No~tinmstof 
Bldg 556 I 

Down&ht raaaaOMg for VOCI 
6rom well P114889. elevrtbd VOcl 

ftrjt P114789 d P114689, aeu 
M a  156.1, 186,188 

Dawngndient momitOring eut of Bldg 
559, aevrtod VOk in Fvell P114689, 
near MSS 159 

dndioauc~mdormgndimt 

33 Allwium 54495 s h t k u t o f  
Bldg 3711374 

Bklg 559 
s4s9s I 11 

54695 NortbofBldg 
n m  

D o w n g d i i  manitoriag for UBC at 
BMg771 whiebmtoracbcmiab ,- 
MSSs 126.1 126.2, tnd downgndiart 
of MSSa 118.1, 131,132.144 

downgndient art of Bug 707, 
Ddionuclidca in well pT18089 

lllollltonng of o m ,  6 .  10 I Auuvim 

10 Down&ht monitoring of Bldg 
865,886; w d  p317989 d&ec&d 

55095 p]p&ofBldg 
444 

Downgnukt monitoring of Bldg 444 
.ad IHSS 136.2. 207 

Downpdht  monitoring of Bldg 371 
UBC. ll~u M S s  151,212 55295 Bldg 3711374 

Dawngrpdient moaaOring of BMg 371 
UBC. nar MSSs 151.212 
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TABLE 13.2-1 
Siting Wonale for 

Proposed Groundwater Monitoring Wells for FY 95 WARP 

pro3ectcd 
d@ (a) 

pmpoeea h d  
wdl No. 

55395 Eutrideof 72 

55495 North of OUl so 

S5595 North of OU1 200 

55695 North of OUl 50 

NSL 

FJD 

FD 

FD 

s5795 Southofoul  15 . 
FD 

55895 South of OU1 1% 

Top Bedruck 

Deep- 

TOP - 
NSL Dowagndvot *monaorhrg l  
characterization b mkoe mll0490 

Monitoring for poteatirl brpur under 
FJD 

Monitoring for gnwdwuu bypasring 
PD 

FD= 
t t =  

gfou1u= 

IA= 

L i =  
NO, + NO, = 

NSL = 
OPWL = 

gross6 = 

mss = 

ou = 
PcE= 
PSL = 

. so, = 
TCE = 
TDS= 

U =  
UBC = 
VOA = 
voc = 

Proposed wells 53195 through 54195 will mcct requests of the GMP. 
Propod wells 54295 through 55295 will meet q u e &  of the IA OUs. 
Pn-qmcd well 55395 will meet requests for the NSL. 
Proposed wells 55495 through 55895 will meet quat8 of OU1. 

1.3.3 WeUMaintenance 

Video camera inspection will be used at wells that have been inaccessible to sampling 
devices. These include wells P114589, west of the PA, and wells 72093 and 72393, 

located at the PSL. Obstructions in the wells may affect sampling ability and limit future 



well-abandonment-method options proposed for the two 1993 wells. Well riser and 
protective surfkce casixig extensions, if needed, will be installed for existing well 

* locations at the PSL, which will have ground surface elevation additions. As adde!d 
protection, 5-foot s4ctioIIs of 24-inCl-i diameter, precast amCrete culvert pipe, or 
equivaleat, will be installed befm the cxte~~sion of well riser and casing. In addition, 
well maintenance will be performed at tbree other TBD locations. 

1.3.4 Geophysical Assessnents 

Geophysical borehole logging is praposed for two deep w a s  at the OU1 French Drain 
for the exarmnab 'on of the "A Markma claystone in the bedrock as described in the 
Geologic ctsaracterizotion Reporrfir RocRy'Flors B~rnnvwUal Technology Site 

(EG&G, 199%). This lithologic mark is expected at approXimatey 140 to 190 feet 
below ground surface and its location may be useful in detemmm ' . g structural offset at 

a potential hult. 

Additional geophysical borehole logging is an Option for boreholes TBD under the 

SyStematic Evaluatim Program. Continuity of the program is currently under review. 
Work during the FY 94 WARP involved geophysical borehole evaluation. 

1.4 PROJECT STAFFING AND RESFONSIBILITIB 

The FY 95 WARP project will be implemented by EG&G employees and subcontractors. 
Figure 1.4-1 shows the EG&G organization chart indicating the positions of authority 
regarding WARP management. Key project positions for WARP Fy 95 and 
responsibilities are explained in the following sections and shown in Figure 1.4-1. 

1.4.1 ,EG&G Project Positions 

The following are project positions required for the performance of the FY 95 WARP. 

(-0 b : \ w p M b t # \ ~ V S ~ k l \ ~ l  4RsBS 
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EG&G Rocky Flats, Inc. 
Management Organization 

- Analyticalservices 

Hydrogeologic Operations 
Program Lead 

WARP Designee Project Manager 
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1.4.1.1 w u  . . 

The project manager is the primary interface between the subcontractor and EG&G and 
DOE. The project managex communicates with the subcontractor project manager or the 

prOjectmanagerdeSigneeas~~,andprovidesaverallprOjectdifectionfromEG&G 
and DOE. 

I 
I 
I 
I 
I 
I 1.4.13 HvdFoeealogic 0- 

The program lead advises the project manager regarding WARP project needs and 
schedules to &form to groundwater protection requirements. The program lead reviews 

the WARP project and provides status summaries to the field Operations managex. 

I 
I 
I 1.4.1.3 

The field operations manager provides WARP project summaries to the Operations 
manager regarding accomplishments, information, problems, and applied solutions. 

1.4.1.4 Oberat ions Man= 

I 
The operations manager provides WARP project assessment reports to the ERPD 
director. 

1.4.2 Subcontractor Project Positions I 
i The following are subcontractor project positions required for the performance of the 

FY 95 WARP. 
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1.4.2.1 DRAFT 
The program manager is responsible for acquiring technical murces and monitoring 
project budgets and schedules. The program manger will provide monthly docummts 
for project Cost-tIacking purposes. 

1.4.2.2 B- 

The project manager is responsible for coordinating project activities, pviding 
managerial and technical support to meet schedules, and allocates the staffing ~esources 

to &e the project. The project managet is the point of contact for the EG&G project 

manager concerning project scope, technical direction, schedule, and budget. The project 

manager provides periodic WARP activities updates and weekly highlights. 

1.4.2.3 OuaIitv Assurance (Qbsl Of'ficer 

The QA officer evaluates the project tasks for quality requirements in compliance with 

the QAPjP and standards of professional practice. The QA officer approves all 

documents addressing quality parameters, conducts Orientations, and performs reviews- 

and audits of field activities, project mmds, and other functions that potentially affect 

project quality. 

1.4.2.4 r 

The HSO provides oversight and direction and performs audits to ensure adherence to 
the health and safety (Ha) requirements of the site PPASPP, the task-specific HASP, 

and professional standards of practice. 



I 
I 

ENVIRONMENTAL RESTORATION PROQRAM Document NumbsG RF/BR-95-0013 
Well A-t md k p b t  prosRm section: 1.0. RSV. 0 
work P h  FYM plge: 2oof24 

I 
1 
m 

The HSS provides monitoring services far hazardous, chemical, and radiological 

contaminants in the wark.area. &rfain minimum qualifications and training 

requirements must be met before an MSS shall be authorized to perform monitoring 
services. HSSs must be certified by Radiological b g i n d g  (RE) and Industrial .. 

Hygime in accordance with relative and appropriate standards. 

1.4.2.6' Sumdsu  

The field sqkxvbr is responsible for Supervising the project field activities of the site 

geologists. The field supervisOr will be the primary contact for ma#ers of routine project 
field Operations and will interface witb the EG&G project manager or the Project 

manager designee on operational and technical decisions reqUiring EG&G or DOE input. 
The field Supenrisor will keep EG&G apprised of project progress on a day-today basis. 

1.4.2.7 Site & o w  

A Site geologist will Supervise lower-tier subcontractor drilling -S and Conduct Prqject 
field operations on a day-today basis. The site geologist will be responsible for 
compliance with the requkments of this Work Plan and other applicable project 
documents, including completion of all field forms. The site geologist will conduct a 

variety of support tasks to ensure that facilities, equipment, supplies, vehicles, and 

records am of high quality for job performance. 

I 
I 
E 
E 
8 

. .' 1.4.2.8 &!&&hum 

A field technician will assist the Site geologist during installation of wells and meet the 

requirements of this Work Plan and other applicable project documents, including 

completion of all field forms. The field technician will also support soil sampling and 
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sample management and assist with a e e t y  of support tasks to ensure that facilities, 
equipment, supplies, vehicles, and records are of high quality for job performance. 

1.4.2.9 DRAFT 
A data manager will be responsible for entering data acquired in the fidd into the Rocky 
Flats Environmental Database System (RFEDS). 

1.4.3 Required Training for Subcontractor 

Field work on the PY 95 WARP project will require applicable training for the various 
subcontractor positions. The subcontractor will prepare a matrix of positions and 
minimum required training. Documentation of previous and new training must be 

list of training courses, briefings, required readings, and indoctrinations that will be 

required dependins upon project responsibilities is listed below: 

\ approved, filed, and available for verification by EG&G Training and Qualification. A 
\ 

0 Occupational Safety and Healtb Administration (OSHA) &Hour Hazardous . 
MaterialdEmergency Response Training 

3- or 1-Day Hazardous Waste Operations On-The-Job Training 0 

0 Department of Transportation (DOT) Training 
0 

0 

9 OSHA 8-Hour Refresher Training 
0 OSHA Supervisor Training 
0 Site-Specific Safety Bnefhg 

Rad Worker Level I or II 'kaining 

Respirator Indoctrination and Respirator Fit Test 

General Employee Training (GET) Subcontractor with Fire Protection Training 

0 Hazard Communication Training 

Rocky Flats Environmental Technology Site (RFETS) Visitor Information 
.Reading 
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RCRA Hazardous WasteTraining Checklist 

RCRA Computer-based Training .. 

QA OvervieWTraining 
Envinnrmental Restoration Management @tM) QA Project Plan and RFGI'S 
Policy Required Re!ading 
Computer Security for Users Training 
waste Generam QualificationTraining 
Building IndoCtrinaton 

Nuclear Materials Safeguards "mhhg 
Buffer Zone Indoctrination 
Waste Deterrmna tion & Waste Stream and Residue Identification and 
Characterization (WSRIC) 
Management of Soil and Sediment Investigation-Derived M a W s  (Including: 
How to Perform Data Analysis per F0.23) 
Disposition of Soil and Sediment Investigation-Derived Material 

Performance Checking and Operation of Ludlum Smear Counting Instrumma 
Receiving, Marking, and Labeling Environmental Materials Containers 
Monitoring and Containerizing Drilling Fluids and Cuttings 

Evaluation of ERM Data far Usability in Final Reports 

Records Capture and Transmittal 
Records Identification, Preliminary.preParation, and Creation 
Decontamination of Equipment at Decontamination Facilities 

WORK IDCATION AND SITE DESCRIPTION 

Groundwater monitoring wells proposed forabandonment, replacement, maintenance, and 
geophysical surveys are located within the Site, which comprises approXimately 6,550 
acres in northern Jefferson County, Colorado. The Site is subdivided into three security 
zones. The major site structwz~, including all former production buildings, are within 

1 
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the 4OO-acre Site Security Zone (Le., Controlled Area). Within the Controlled Area is 
the PA, which contains the most sezm zone and former production areas. The 
Controlled Area is surrounded by a 6,150 aae BZ extending to the limits of the Site's 
property boundary. 

The 47 wells proposed to be abandoned are shown on Plate 1. Of these, five wells are 

in the PA (one of which may be in a Radiologkal Controlled Area FCA]), two rn in 

the Controlled Area, and the other wells are in the BZ with 13 in the upper Walnut 
Creek drainage basin and 27 at the PSL in OW. 

Of the 28 wells to be installed, 12 are in the PA (Well 54695 may be in a RCA), two 
are in the Controlled Area, fiveare in the Woman Creek drainage basin, three are in the 

upper Walnut Creek drainage basin, one is near the NSL, and five are in the French 
Drain area of OU1. Access requbements and Operating procedures vary widely between 

the Controlled Area and the Buffer Zone. 

1.6 SITE CONDITIONS 

The site is situated on an eastward-sloping alluvial surface deposited in the Quaternary 

period (approximately MW),O00 years ago) Covering the eastward-doping Rocky Flats 
bedrock pediment. At the site, the alluvium and underlying pediment surfhce is dissected 
by a series of east-northeast brending streamat valleys. These valley drainages lie 50 

to 200 feet below the level of the Rocky Flats bedrock pediment. Most bedrock is 
concealed beneath alluvium or colluvial and landslide material accumulated along the 

valley side slopes. Wells proposed for installation and abandonment located in valleys 
beyond the Controlled Area should be accessed by using established approved access 
roads and vehicles with &-terrain capabilities. 

The geology of the site has been described in the Geologic Characterization Report 
(EG&G, 1995~) and in the Phase II Geologic Characterizar'on, Data Acquisition 

(-9 h:\wpul.tl\arupvswtp&\~l 4ml95 
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(EG&G, 1992). These reparts provide detailed descriptions of the soils and IDck units 
found in the subsurface at the site. In addition, boring logs eJtist far wells installed after 
1986. These boring logs will be madc available to the subcontractor for estimation of 
subsurhce lithologies at the proposed new wells and well ahndonments. The subslnface 

construction data are available for the wells to be abandoned at the PSL. Castmch 'on 

, 

I 
data for the 1974 and 1 9 8 8 0  wells to be abandoned range from very limited to absent. 

Certain casing and amplefion infotmation may be Teviewed on the current Rocky Flats 
well list maintained by E M G .  Well 0886 at the PSL is completed in the bedrock within 

the LWU to a total depth of 72 f e  AU other wells to be abandoned have been 

completed in the UHSU and are not brown to exceed 60 feet in depth. Two wells 

proposed at'the Fmch Drain far OU1 will be completed in deep bedrock of the 
unwntinued LHSU. All other new wells will be installed in the unconfined UHSU. 

The groundwater conditions at the site have been described in three reports: 1994 Well 
Evaluation Repon (EG&G, 1994c), 1993 Wett EvlJwtion Reporr (EG&G, 199441, and 
Hydrvgeologic Cluamcterizdon Reporr (EG&G, 1994e). Groundwater at the site exists 
under confined and unconfined conditions. Proposed activities for FY 95 WARP, in 
part, will occur in similar areas of the instatlations and abandonments as described in the 

1994WARP Report (EG&G, 199%). This i n f d o n  may be useful to understand the 

background for comparably planned Fy 95 WARP project activities. 

Operations at the Site have generated nonhazardous, hazardous, radioactive, and mixed 

radioactive and hazatdoiis waste. These types of wastes may be encountered in the 

subsurface. 
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2.0 WELL ABANDONMENT, INSTALLATION, AND GEOPHYSICAL 
PRocmm I 

The following sections address well abandonment, instaUation, and geophysical survey 

procedures; site access; reporting and documentation; permitting requirements; and field 
communications as they pertain to WARP. Activities under the FY 95 WARP project 

shall be conducted using Operating procedwes for field operations (FO), groundwater 

(GW), and geotechnical (GT) in accordance with EG&G Environmental Restoration 
Program Division Volume I ,  Field Operations, Manual No. 5-21MW-OPS-FO (EG&G, 

1995d), EG&G Environmental Restoration Program Division Volume 11, G r o e e r ,  

Manual No. 5-21MW-OPS-GW (EG&G, 199Se) and EG&G Envimnmental Restoretion 
Program Division Volume HI# Geotechniical, . M d  No. 5-21MW-OPS-GT (EG&G, 

1995f), which are incorporated by reference into the FY 95 WARP Work Plan. 

2.1 WELL ABANDONMENT 

Instructions for well abandonment activities are described in GT.ll, Plugging and 
Abandonment of Wells. The following sections address key elements of GT. 11 and other 

relevant operating procedures as they apply to the WARP project. Environmental 

material handling and decontamination procedures pertaining to well abandonment 

activities are addressed in Sections 2.4 and 2.5. 

2.1.1 bAbandonment Activities 

Pre-abandonment activities, including radiation d g  and work site preparation, will 

be conducted at each abandonment site in accordance with the HASPP (EG&G, 199Oa), 
the task-specific HASP @repared by subcontractor), GT.10, Borehole Clearing, and 
FO. 16, Field Radiological Measuremm. In addition, the following pre-abandonment 

activities not specifically addressed in the operating procedures will be necessary: 



Measure and recotd ground--level and total depth of the well as directed in 
GT.05, Phgging ond AbmrdoMtenr of Boreholes, and in GW.01, Water Level 
MeasumneW in We& and Pietomerers. 

e the well diameter and calculate the volume of warn contained within the 
well to QISm the ccmstnm *on of ai amply sufficient waste liquid amtainment 
structure as described in GT.05, Plugging and Abmulomnent of Wells, Form GTSA. 
Break up and remove the concfffe well pad and remove the protective cas@ as 
specified in GT.ll, Plugging tmd Abrmdomnenr of W e b .  

2.13 Abandonment Methods 

The decision on the approPriate well abandonment method is based upon guidance 

pnwided in the Rocky Fkts Well Abandoment&placement Progmm Plan (ECS&G, 

199Ob). Wells shall be abandoned by one of five methods in accotdance with GT.11, 
Plugging and Abandonmenr of W e b .  

The five methods of well abandonment include the following: 

casingpulling; 

overdrilling; 
casing destruction (Le., drilling out Casing); 

overC0ring;and 

abandonment in place (Le., without casing removal). 

Under the FY 95 WARP project, aiI of the 47 proposed wells will be abandoned in 
place. This method confonns to the abandonment standards required under Rule 11.2, 

Revised and Amended Rules and Regulations of the Board of Exmniners of Waer Well 

conmccrion and Pump Installdon Connactors, 2 CCR 402-2 (Code of colorado 

Regulations [CCR], 1988). The in-place method has also been selected because the 
. If this abandonment volume of investigativederived matefials is to be mumuzed 

method is not appropriate due to unforeseen konditions, such as a well obstruction, the 
wells will be abandoned by one of the other four methods listed above which involve 

. .  . 
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physical moval of the well casing and annular completion materials. Annular matefials 

are xemwed to promote a good seal between the wellbore wall and the new grout used 
to fill and plug the wellbore. 

Table 2.1.2-1 lists available well data and proposed methods of abandonment for each 
of the 47 wells to be abandoned. The planned abandonment method for a given well may 
need to be reconsidexed if un& conditions (i.e., damaged or obstructed casing) are 
eacountered. T h e w  method(s) of abandonment for a particular wed depend 
upon well construction details and hydrogeologic setting. 

TABLE 2.1.2-1 
Well information Summary for Well Abandonments 
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TABLE 2.1.2-1 
Well infoxmation Summary for Well Abandoments 

0886 

5887 

6087 

6187 

1 752817 2o94001 Bedrock 71.5 SISel 2-  la- 

1 752234 2082531 Auwsm 32.0 stscl 2iaeb lapLeo 

1 752930 2083035 32.0 SIScl 2hrb Inmace 

1 752860 2083072 Auuvhrm 34.0 sleel 2- Inmace 

6287 

6487 

6587 

1 753164 2083n4 Muvium 23.0 steel 2Qcb laPhCa II 6687 ! 

1 752800 2ua3w7 30.0 -1 2 m  hrPhCa 

1 7523s 30832451 Alluvbm 28.0 stool 2irrb laplrcs 

1 752230 2083299 A l V M  27.0 s tee l .  2iwb InPhca 

! In- I1 1 752571 2W1% &md* 17.0 SUO1 2 -  

B106089 

m 2 8 9  

Bu)6489 

1 752441 2083953 hauvium ' 15.0 SUO1 2 -  IapLGc . 
1 752310 2omsO Muvhm 27.5 wc 4.5hrh Inplrce 

1 752253 2083564 Bedmck 47.5 W C  4.5inch InpLre 

1 752427 2083964 A t v w  41 .5 wc 4.5- IUPLce 

1 

1 

11 B24M.5589 I 1 752458 2084121 Bodrack 41 .5 InpIew 
I I I I I I I I 

752818 2084161 Bsdnrk 30.0 wc 4.5irrb InpLce 

' 753173 2483768 Alluvium 16.8 W C  2iach I n h  
4. 

1 752533 2083930 Auwium 12.0 W C  2inch hPLce I! -93 ! 

I 
I 
I 
I 
I 
I 
I 
1 
1 
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TABU 2.1.2-1 
Well information Suminary for Well Abandonments 

m: 
A =fkL 
wc = polyvinyr chloride 

1. phase2~wi l lbe .baadoneda&rJuly l ,  1995. 
2. Welle l'288 .nd 1388 ueundocumeatodphmetasbdiewdto be tesr tban 20 feet deep. 
3. "he following wells rn located in or near the listed pbtential Arear, of Concern (PACE) or MSSs: 5474,5574 

.nd 5674 @ NE-158.2; 1388 @ 700.150.6. 
* 4. W e b  0786thmugh72493 arcloatedin or neu IHSSs 114,166, ad203 

2.13.1 casirrp-ctipg 

Casing destruction can be used only on wells with PVC casing. This method involves 
drilling out the well casing and annular completion materials with a rotary drill bit or 

auger. Procedures for drilling out casing are provided in GT.ll, Plugging und 
Abandonment of We&. The site geologist will determine through cuttings examination 
when all annular materials have been reamed from the borehole. The proposed well 

abandonments are not anticipated to quire this method for the FY 95 WARP project. 

e 

Wells with steel, stainless steel, or cast iron casings shallower than a total depth of 30 
feet can potentially be abandoned by casing pulling. It is possible that casings in some 
of these wells will exceed the available lifting capabilities of the drilling rigs, making it 
n- to resort to overdrilling and overcoring or casing destruction. Procedures for 

pulling casing and casing destruction are provided in GT. 11, Plugging and Abandonment 
of We&. To perform the procedures in GT.ll, it will be necessary to attach the well 

d 
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casing to the drilling rig hydraulic feed or the hydraulic jack. The appqma& . 

at the particular well. The site geologist will determine through cuttings exarmaatr - 

method 
foraccomplisbiug this will be-4 byfddpersonnelbased onexisting ConditioIIS 

'on 

I 
8 
I when all annular materials have been mamed fiom the M o l e .  The proposed well 

abandonments are not anticipated to quire this method for the FY 95 WARP Project. 

2.133 me-!- 

8 
I 

overdrilling and over#ning employ a hollow-stem auger (Le., overdrilling) or &-rotary 
Coring bit (Le., overwring) to remove annular materials from around the Casing to bla!e 
and free'it for removal. The only fi~~~damental diffkrence between the two methods is 
the dtilling technique. Overdrilling, which is typically less time-cxmsuming than 
OvefCoTjlg, can be used only on relatively shallow wells where the Casing is embedded 
in soft or unconsolidated materials. ovcramn g is used as neceSSary on detpx wells 

and/or where the casing is embedded in consolidated rock. The decision regarding which 
of the two methods to use will be made in the field by drilling crews. In most situations, 
ovetdriuing may be used to a certain depth, at which time the drilling subcontractor will 

switch to overcoring. The proposed well abandonments are not anticipated to require this 

method for the FY 95 WARP project. 

2.13.4 

Wells that do not penetrate a confined hydrostratigraphic unit may be grouted as 
d d b e d  in Section 5.2.3 of GT.ll. This abandonment method meets Rule 11.2 of 2 
CCR 402-2, (CCR, 1988). Wells penetrating more than one aquifer or contaminant zone 

may also be abandoned with the' Casing left in place; providing that construction 

documentation indicates that the casing opposite each confining layer or between two 
contaminant zones has been properly grouted. This abandonment method meets Rule 

11.2 of 2 CCR 404-2 (CCR, 1988). If the well is known to be nonviable due to absent 

or inadequate grouting, the casing in such i n t e d  must be perforated or ripped. 

' I  
D I  

J77 
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AU of the 47 monitoring wells will be abandoned in place during the Fy 95 WARP 
project. This method will be appropriate becaw of historical well completions in the 

unconfined UHSU consisting of alluvial and w e a t h d  bedrock mat&als and well 

completions in the confined LHSU bedrock consisting of claystone and siltstone. This 

conclusion is based on the exammt~ 'on of the alluvial isopach maps Geologic 

characterization Report f i r  the U.S. Depamnent of Energy, RocRy Flats Plant, W & G ,  

1991a) and Geologic Qurmctedzation Report for the Rocky Flats &vimnmentd 
Technology Site, (EG&G, 199%) and historical well construction records. Abandonment 

in place shall consist of replicating inside the well casing those annular materials 
smunding the well. This will require filling the well screen interval with filter media, 
adding bktonite seal above the filter media, and grouting the remaining casing interval 
with bentonite grout to ground surface, placing a permanent water-tight cover (Le., a 

locking j-cap) on the casing, and installation of a surface protective concrete slab with 
the appropriate well label. For the historical wells or piezometers located in paved 

roadways, the abandonment shall be performed as described with the following 

modification: The casing shall be cut off one foot below ground surface, a water-tight 

cover (Le., a glued slipcap) shall be put in place, and appropriately compacted backfill 
shall be placed into the excavation before installation of the concrete slab and well label. 

2.1.3 Wellbore Grouting 

After Casing removal, well bores will be grouted in accordance with the procedures given 

in GT.05, Plugging Md Abardbnment of B0mhole.s. The proposed well abandonments 
for the FY 95 WARP project include only eXisting.wells, not boreholes. In the event 
that boreholes are to be abandoned they will be grouted in accordance with the detailed 

procedures in GT.05. 
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2.1.4 SuFfaceRotedon 

Surface protection features far abandoned wells are addressed in GT.11, Plugging and 
Abmrdomnnu @We&. This includes the cmstmcb 'on of a concrete slab at the surlka 

of each abandoned well site. A permanent stainlas'steel well label will be affixed to 

each concrete slab. Upon completion of the surface protection task, abandoned wells will 

be land surveyed in accordance with GT.17,- Suwing. 

2.2 PROPOSED WELL INSTALLATIONS 

Table 2.2-1 lists the proposed new and replacement groundwater monitoring wells for 
the FY 95 WARP project. This table also indicates the estimated total depth and well 

screen interval for each pmposed well. To support the GMP, 11 new wells 8tle 

proposed. Eleven groundwater monitoring wells E proposed in support of the IA OUs 
fiture deumtamhtion and decommissioning activities. One well east of the NSL is 
proposed for replacement of well 0490, abandoned under WARP FY93. Five new 
groundwater monitoring wells are proposed for the OUl French Drain. ("able 1.3.2-1 
Summarizes the siting rat ide used for each proposed new and replacement groundwater 

monitoring well.) 

TABLE 2.2-1 
Proposed New and Replacement Groundwater Monitoring Wells 

NO& M 

53195 751887 2083924 18 16 5 11 - 16 
53295 751787 2090660 24 22 18 12-22 

53395 751215 2088895 11 9 5 4 - 9  

534% 750201 2085589 19 I f  5 12- 17 

53595 749730 2089000 27 <5 20-25 

II 

I 
8 

I 

8 
I 
I 
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TABLE 2.2-1 
Proposed New and Replacement Groundwater Modtoring Wells 

1. ~ ~ . r c p l a n n e d f o r c o r n p ~ M ~ h r o l ~ ~ ~ , U H S U , e x o e p t f o u r ~ ~ t b c P n n c h ~  

(rce note 5). 

2. The following wells am located m or near the lieted PAC or MSSs: 53595 8 216.3; 54595 8 5oO-902,546!35 

8 700-118.1,700-131,700-132,700-144, md 700-1100, 54-58 700-126.1,700-126.2,700-150.1; 54895 Q 

700.4,700-150.7; 54995 @ 8ow64.2. 



3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

23.1 Pre-DriUhgAdivftses 

All wells planned for instalktion at the Site will quire  @or documentation to the 
OfEce of the State Engineq Colorado Division of Water Resources. . This will be 
implemented by completion of the Well Installation Notification Form GT.6A provided 

in GT.6, Monitoring Well and pietomeer Iirrahtion. This form will initiate the 
preparation of the permitting process through the Notice of Infenf to Cbmm a Well and 

Permit to conrmcct a Well as required under Rule 6 , 2  CCR 402-2 (CCR, 1988). 

. 

Before drilling, well locations wil l  be cleared in accordance with GT.10, Borehole 
CJetrring, and marked in accordance with GT.02, Drilling and Sampling Using HoUOW- 
Stem Auger Techniques. A pre-work radiological m e y  will be conducted in accordance 
with F0.16, Field Radiobgid M-. Required permits will be obtained as 
described in Section 2.6. All necessafy H&S protocols will be followed in accordance 

I 
1 
8 
I 
I 
1 
1 
I 
I 
8 
1’ 
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with the site HASPP (EG&G, 199Oa) and the task-specific HASP prepaffd by the 

subcontractor. 

DRAFT - 

232 wellbore Drilling L 

Some of the proposed wells are situated within areas where the saturated thichess may 
be minimal and significant groundwater may not be encountered in thealluvial materials. 
The following contingency pmcdure will be consided on a well-by-well basis: 1) 
complete the well in alluvial materials as orighally planned; 2) continue drilling and 
complete the well in the underlying weathered bedrock; and 3) complete the well as 
planned and install an adjacent paired well in the weathemi bedrock. 

The wellbore will be drilled using hollow-stem auger techniques whenever possible. 
Detailed hollow-stem auger drilling and sampling procedums are provided in GT.02, 
Drilling and Sampling Using HollowStem Auger Techniques. For the two deep wells, 
in harder intervals, or in cobbly surficial deposits, the wellbore will be rotary drilled or 
cored as provided in GT.04, Rotary Drilling and Rock Coring. 

The 24 alluvial wells will be drilled through surficial materials to the bedrock top. An 

additional 2 feet of drilling will continue to create a cased well sump in bedrock. This 
shall be accomplished by driving a sampler in this interval. Caution shaIl be taken not 
to smear bedrock claystone cuttings on the basal interval of the surficial materials. This 
is important so as not b diminish the permeability in the completion interval immediately 

at the top of the bedrock. The proper identification of the surficial materials - bedrock 
contact by the site geologist shall be based upon the properties associated with these 
geologic media provided in GT.01, Logging Alluvial and Bedrock Material and from 
m r d s  of nearby wells. Drilling will reach proposed depths 2 feet in the weathered 

bedrock given in Table 2.2-1. 
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The two weathered bedrock wells will be drilled through surficial materhh and then have 
grouted surface casings installed to isolate all surficial materials from the weathered top 
of the bedrock. Geotechnical pmcedm GT.03, Isoloring Bed- I;2.om AllUViMl with 

Grouted Surfrrce Caring, shall be followed. Drilling will continue to proposed depths in 

the weathered bedrock given in Table 2.2-1. 

The two deep bedrock wells will be drilled through suriicial materials and then have 
grouted surf$ce casings installed to isolate all surfickd materials from the weathezed top 

of the bedrock. Geotechnical procedure GT.03, Isolating Bed& Fmm Alluvium with 
Grouted Suf l i e  caring, will be followed. The drill bit Size will be reduced to allow 

boring a d  installation of &routed weathered bedrock casing. The drill bit size will again 
be reduced to allow boring for installation of well screen and casing in the unweathered 
bedrock b surf8ce. Drilling will continue to proposed depths in the unweathered 

bedrock given in Table 2.2-1. Geotechnical procedure GT.04, Rotary Drilling and Rock 
Coring, shall be followed. 

Wellbore samples collected during implementation of the Field Sampling Plan, as 
described in Section 2.6, will be handled in accordance with F0.13, Contcrinerizufion, 
preserving, Handling and Shipping of Soil and Water Samples. 

The well cuttings and cores will be logged in detail in accofdance with GT.01, Ugging 

Alluvial and Bedmck Material. 

Decontamination and waste handling procedures pertaining to well installation are 
addressed in Sections 2.4 and 2.5. 

2.2.3 Well Installation 

Groundwater monitoring wells will be installed in accordance with GT.06, Monitoring 

Wells and Piezometer Irrstallation, using 2-inch diameter PVC Casing and factory-slotted 
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well screen. All except four of the monitoring wells proposed will be completed as 
alluvial wells in the UHSU using single casing well designs. Well screens will be 
installed as near to the base of the alluvium as possible. Well sumps with end caps will 

be installed in the bedrock for all wells. 

The two weathered bedrock wells, also in the UHSU, will have grouted surface casings 

to isolate all surficial materials from the weathered top of bedrock. Geotechnical 

pracedure GT.03, Isolating Bedmck Frvm Alluvium with Grouted Su&ce Chasing, shall 

be followed. Factory-slotted well screens will be hstalled in the lower part of the 
weatheed bedrock and 2-inch PVC riser pipe will be installed to surface. Well sumps 

with end caps will be installed in the bedrock for these wells. 

The two deep bedrock wells will have grouted surface Casings to isolate all surficial 

materials from the weathered bedrock. Geotechnical procedure GT.03, Isolating Bedrock 

From Alluvium with Groued Su@bce Caring, will be followed. Grouted Casing will 

extend through weathered bedrock casing to complete isolation of UHSU, consisting of 

surficial materials and weathered bedrock, from the LHSU, consisting of unwathered 

bedrock. Factory-slotted well scieen in the lower 20 feet and Casing in the remaining 

unweathered bedrock to surface will be used for the.well. Well sumps with end caps will 

be installed in the bedrock for these two wells. 

\ 

All new monitoring wells installed will be land surveyed in accordance with GT. 17, Land 
Surveying. 

2.3 GEOPHYSICAL SURVEYS 

The deep wells 55595 and 56895 proposed at the OUl French Drain will be 
geophysically logged to potentially acquire subsurface data used to identify the "A 

Marker" claystone described in the Geologic Characterization Report (EG&G, 199%). 

These wellbores will be logged using a cased hole density log (with gamma-ray) and 



when applicable (1) natural gamma, (2) resistivity, and (3) self-potential or other 
geophysical methods in 8ccofd811ce with GT.15, Geophysical Borehole Logging. 

I 
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As described in section 1.3.4, a number of optionat boreholes to support the ~ystematic 

Evaluation Program may possibly be needed'. If requested, these bareholes may also 

be gccphysicaUy surveyed and land SuNcyed in accmdance with GT. 17, Lmul Surveying. 

A cement well pad will be installed on each borehole drilled to meet the minimum 
stadads as set forth in GT.06, Monitaring Well and &wnteter I . o n .  

2.4 WEIlIgoREINsPEcTiON 

The Services of a borehole camem, txipod, and winch system will be provided to the 
subamtractor by EG&G to determine the casing integrity, well screen, sump, and &tal 
depth of wells where needed. In addition, EG&G will provide a video cassette recorder 
(VCR), a video monitor, and video casse#es with the agpnwal of site security. Video 
cassettes will be labeled with well location code, date, and 'property of U.S. 

DOERFFO. 

Maintenance will also be performed on any well that requires maintenance to meet the 
minimum amstructiOn standards in GT.06, Monitoring Wells and Piezometer Installation. 
Three wells (Le., P114589,72093, and 723393) have been identified for inspection using 
a video camem. EG&G will perform the borehole video camera inspections. An 

addilbnal three wells TBD are proposed for maintenance contingent upon well condition 

audit results of the GMP. 
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2.5 EQUIPMENT DECONTAMINATION DRAFT 
Equipment used for WARP field operations will be decontaminated in accofdance with 
P0.3, General &pi!pment Decontamination, and F0.04, Heayy Equipment 
Decontmnination. Decontamination activities requiting the use of the site Main 
Decontamidon Facility will be performed per the requirements of F0.12, 
DecontumiiMtion Faciliry Opemtiom. Other Operating procedures c r o s s - r e f ~ c d  in 
F0.03, F0.04, and F0.12 contain additional applicable equipment-specific 
decontamination guidance. 

, DecontAination  procedure^ will be implemented to minimize the following: 

po ten t i a l c ros s -am~on ;  
offsite contaminant migration; and 
personnel exposure from improperly decontaminated equipment. 

The site geologist will be responsible for ensuring that all decontamination protocols 
specified in the aperating procedures are followed. 

2.6 ENVIROlWEN"ALMATJZRIALHANDLING, LABELING, ANDDISPOSAL 

WARP field operations will generate liquid and solid environmental investigationderived 

materials OM). Liquid materials include drilling fluids, decontaminaton and wash 

water, and residual groundwater. Solid materiats include drill cuttings, removed casing, 
surface soils, disposable personal protective equipment (PPE), and plastic. Handling and 

packaging of these materials will be conducted in accbrdance l, with waste handling 

procedures described in the Haz,ardotrs Waste Requirements M d  l-l&X&HWM 

(EG&G, 1995g), and the following individual procedures: 1-947~Tra$ic-lIOJ &-Site 

Transportcrtion Manual (EG&G, 1993a), l-C76-HWRM-08, Management of Satellite 

Accumulation Areas (EG&G, 19940, ~ - c 8 ~ w o 1 1 ~ - ~ T J  Waste/Residue lkzveler 



Imtmctiom (EGBiG, 1994g), 4-DSWO-1100, S0lid-w Waste Packaging I d  

Pachging (EM&, 1994i), and 4-C77-WO-1101, Solid Radiaactiw Waste Packaging 

OIttSide ofthe Mtectd A m  (EG&G, 1994,). Implemeatation of IDM waste handling 
and labeling shall follow these opefating procedures: 

‘ ofthe R V t d  A m  W & G ,  1994h), l-G%8-W1027-NON1PAD, NO-W W~ne 

7 

I 
I 

F0.6, Handling qfPersonal Mtective &p@ment- Applicable to persod pmWve 
equipmeat and plastic ground sheet used at worksites. 

F0.7, Handling of D a m t a m i d o n  Water and Wash Water - Applicable to 
decontamination and wash water. 

F 0 . 8 , ’ H . l i n g  ofDAiUing FJJdr and W n g s  - Applicable to drill cuttings, drilling 
fluids, swface soil, and residual groundwater displaced during well abandonment. 

FO.10, Receiving, Lobeling, and Handling EnM’mnmental Material Contcriners - 
provides guidance for the procurement, labeling, and use of environmental matefial 
containers (i.e., drums). 

FO. 13, Contoineriting, Preserving, Handling and Shipping of Soil and Water SmnpIes - Provides guidance on sample containers, preservatives, labelling, decontamination, 
field packaging, chain of custody, documentation, packaging and shipping of field 
samples. 

F0.14, Field Da& Mamagenmu - Provides the method by which field data is 
recorded, entered into electroNc media, validated, transferred, and filed with RFEDS. 

FO.23, Management of Soil and Sediment Investigative Den’& Materiak - Provides 
guidance for handling soil and sediment from the point of generation through the 
Charactenza tion process and includes the handling of drums in which these materials 
are contained. 

F0.29, Disposition of Soil and Sediment Investigation-Den& Matenah - provides 
the procedure for classifying drummed IDM. 

GT.02, Drilling and Sampling Using HollowStem Auger Techniques - Provides 
guidance for obtaining geochemical data to characterize environmental niaterials placed 
into drums. 
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GT.ll, Pluggtng and Abandoment of Wells - Provides information on handling and 
disposal of moved casing and a d d i t i d  information on handling and disposal of 
displaced residual groundwater. 

1-947oo-Traffc-110, On-Site Transportation Manual (EG&G, 1993a) - Provides 
information on using and completing the radioactive on-site transfer label (RF-46751) 
for radioactive wastes. 

l-C76-HWRM-08, Management of Satellite Accumulation Areas (EG&G, 19940 - 
Provides information on using and completing the hazardous waste labe4 (RF-47257) 
for IDM waste drums. 

1-C8O-W01102-WRT, WasWResidue Traveler Instructions (EG&G, 1994g) - 
provides information on using and completing the waste residue traveler (RF-47386) 
affixed to IDM waste drums. 

4-1)99-W0-1100, Solid Radioactive Waste Packaging Inside of the Protected Area 
(EG&G, 1994h) - provides waste generator instructions to generate certifiable 
packages of solid radioactive and mixed waste in the PA. 

l-C88-WP1027-NONRAD, Nonradioactive Waste Packaging (EG&G, 1994i) - 
provides instructions and requirements for segIegating and packaging nonradioactive 
waste in  compliance with state and federal regulations. 

4-C77-WO-1101, Solid Radioactive Waste Packaging Outside of the protected Area 
(EG&G, 19943’) - Provides waste generators instructions to generate certifiable 
containers of solid radioactive and mixed waste outside the PA. 

The EG&G WARP project manager will be Waste Generator Qualified to ensure that 

potential hazardous and/or radioactive wastes meet certification criteria. The site 
geologist will be responsible for proper handling of environmental materials at the 
worksites, proper labeling of environmental material containers, and completion of 

required forms and documentation. The field supervisor will be responsible for 
coordinating the removal and transfer of all environmental materials from the project 
work areas to the designated transfer area. The data manager will be responsible for 

entering appropriate location code numbers and sample numbers into a database 
compatible with input into RFEDS in accordance with applicable operating procedures 

provided in F0.14, Field Data ManagemeN. 
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operating @me FO.23, Management @Soil and sediment Intwigation Derived 
Mater&, describes the conditions under which annular matexi& will be contained in 
drums. If the monitoring well to be instillled or abandoned is located in an area of 
concern (Le., RCA, IHSS, PAC, and additional area of concern [AACJ), or if field 

screening indicates that Constituent concentrations are above the ambient levels 8s 

measured by fidd instruments, then annular matedal brought to the s u d k  will be 
composite sampled for waste detemum ‘on. Thiswillbeamduckdataminimumof 

every 10 feet as -bed in GT.02, Drilling and Sampling Using Hollowstem Auger 
Techniques and as described WOW before being drummed. Annular material will also 

be drummed at the direction of the EG&G project manager or designee. 
. .  

Replacement well installations will use analytid data generated during soil sampling 
(GT.02) if located in any of the above r e f m d  areas of concern and on the basis of 
results of field d g  (FO. 15, FO. 16, and F0.23). Annular material samples (labeled 

with a prefix BP) will be submitted for analysis for a minimum of Target Compound List 
(TCL)Nolatile Organic Analysis (VOA), selected radionuclides, and Total Target 

Analyte List (TAL)-melals. Specific analytes of radionuclide analysis will include gross 

alpha, gross beta, uranium 233/234,235, and 238, plutonium 239/24Q, americium 241, 

strontium 89/90, cesium 137, and radium 226/228. 

The subcontractor field supervisOr will ensure that the following duties are executed by 

subcontractor personnel: 

Arranging for the appropriate waste drums to be collected fmm the well site and 
transferred to the appropriate storage area. 

Ensuring waste materials are not commingled and are properly segregated (Le., PPE 
with other solid wastes). 

Ensuring drums are properly filled, stabilized for free liquid, labeled, and positioned 
in the field. 
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Ensuring all documentation is completed properly and a tracking system is 

Assisting with periodic inspections of dnuns issued for WARP by EG&G. 

implemented that shall account for each drum. 

Arranging for drum transfer to EG&G. 

2.7 FIELD SAMPLING PLAN 

The Field Sampling Plan has beear prepared to meet or exceed the OU1 Hnul Phase 111 
WorR Plan, OUl - 881 H i W  (US. DOE, 19911, OU2 Phase N RFILUI Work P h  
Alluvial, ,Manual No. 211WW-OU 02.1 (EG&G, 1991b), OU5 Phase I RFIm WorR 
P h ,  Woman CreekpriOrityDrainage, (operable Unit No. 5) @G&G, 1991c), and OU6 
P h e  I RFILRI Wonk P h ,  Walnut &ek priority Dmhage, (opereble Unit No. 6) 

(EG&G, 1991d) RCRA Facility InvestigatiodRemediat Investigation sampling 
and analytical requhments and to meet the general sitewide sampling and analyticai 

requirements. However, the objective for WARP field sampling is to determine the 
presence and estimate the extent of Certain chemical constituents and radionuclides in the 
recovered geologic materials. Drilling and sampling of geologic d s  during the 
installation of new or replacement groundwater monitoring wells will be performed in 
accordance with GT.02, Drilling and Sampling Using HollmStem Auger Techniques and 
GT.04, Rota?y Drilling and ROCR Coring. Sample labeling, handling, and shipping will 

be performed in accordance with F0.13, Conraineritation, Preserving, Handling and 
Shipping of Soil and Water Samph. 

All laboratory work will be completed according to the U.S. Environmental protection 
Agency’s @PA) Contract Lab Program (W) standards. The CLP-type analysis is 

outlined in Version 3.0 of the General Radiochemishy and Routine Analytical Service 

htoco2 (GRRASP) (EG&G, 1994k). The data quality objectives are specified in the 

QAPjP (EG&G 1994b). An excerpt from this document is in Appendix B. 



Soil samples will be collected during the drilling of the wells and submitted for analysis 
of T c u v o A ,  selected radionu-, and TALmetals. Specific analytes of radioklide 
analysis will include gross alpha, gross beta, Uranium 233/234,235, and 238, plutonium 
2391240, americium 241, strontium 89/90, cesium 137, and radium 226f228. The 
specific analytes are listed in Appendix A. The protocol for VOA sampling is as 
follows: 

VOA samples will be collected in StainleSs-W circulaf sleeves inserted hto the 
downhole end of the core banel. The 0.25-ft long sleeve will be immediately capped 
with Teflon@ and plastic d c a p s  when it comes out of the borehole, then sealed in 
a polyeulylgle bag. 

The first sample will be collected between 1.75 to 2.00 feet, then every 4 feet, 
thereafter. 

Except for the fifst wet (Le., saturated) sample, VOA sampling ceases when drilling 
intersects the water table. Sampling also ceases after the first sample into bedrock. 

A radiological smm sample will be collected for each VOA sample in accordance 

Composite samples for radionuclides and Total CLP-metals will be collected in 
accordance with GT.02, Drilling and Sampling Using Hollow Stem Auger Techniques 
and F0.10, Bvimnmentd Smnple Rodioocrivity contenr Screening as follows: 

with FO.18, Envim- smnple Radioaui'viry &mru Smening. 

Composite samples are composed of metal and radionuclide samples collected from 
drill core that is scraped with a stainless-steel spatula into a stainless-steel bowl and 
homogeneously mixed. 

Samples will be collected in 6fmt  intervals. If the internal to be sampled is less than 
6 feet, then the composite sample will be collected from this remaining interval. 

Sampling will cease below the interval that intemects the water table. Sampling will 
also cease after the sample interval intersects the bedrock. 

A radiological screen sample will be collected for each composite sample collected in 
accordance with F0.18, Envimnmental Sample Radioactivity Content Screening. 

Duplicate and equipment blank quality antml (QC) samples will be collected aceording 

to instructionS in GT.02, Drilling and Sampling Using Hollow Stem Auger Techniques. 
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The sample frequency for duplicate and equipment blanks will be one in 10 and one in 
20, respectively. Equipment blank QC samples will be analyzed for TCUVOA, gross 

alpha, gross beta, and TAL metals. Duplicate QC samples will be analyzed for the same 
hrg& analytes as the reat samples. 

2.8 PkRMIlS 

Permits and procedures for authorizing intrusive work at the site are discussed in GT. 10, 
Borehole clearing. Drilling activities will require soil disturbance approval as provided 
in GT.24, Appmwl h a s  for Conrtruction Activities on or Neczr Individuczl Hazardbus 
Substance Sites (IHSSs) and being revised as Level 1 Procedure: 1-F2O-ER-EMR- 
EM.001 Environmental Approval procesS for ConstnrctiOn Activities on or Near 
Individual Hazardous Substance Sites (IHSSs). Access permits rn also required for 
work in some restricted anas at the site, A Radiation Work Permit (RWP) may be 
required for abandonment of wells in the vicinity of IHSS 101, north of the SIPS. The 
project-specific HASP will outline access permits required due to H&S concerns. A 
PFoject-sPecifi~ land-= request pennit will also be required as specified in GT.24. 

Actions relating to the wells, located in the flood plains, that are proposed for installation 

shall be reviewed to maintain compliance with the National Fmhnmental Policy Act 
(NEPA) 42 U.S. cale.(uSC) 4321 et seq. and the reqUirements of 10 Code of Federal 
Regulation (CFR) Part 1021 and Part 1022. 

2.9 FIELD COMMUNICATIONS 

Site field communications will follow protoqls described in FO.ll, Field 
Commurricrrtionr. A short training Session on the use of Site telephones and radios will 

be conducted by EG&G for the subcontractor field personnel. Communication protowls 

. 



and emezgency signals will be included in the training. In an emergency, procedures 
outlined in the task-specific HASP and the Site HASPP shall be followed. 

A WARP Project office will be established in the trailer Ts91P in the subcontractor's 
area at the Site. This trailer has a telephone. Field teams will use two-way radios for 
communication with the field office and other field teams. The buddy system will be 
used during all well site activities (Le., all project work except Site travel or work in the 
subcontractor trailer T891P will be conducted in pairs or p u p s  of personnel). 

2.10 RECORDS AND REPORTS 
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Daily WARP field activity documentation shall entail completion by the site geologists 
of all field forms specified in the operating procedures. Field data will be managed in 
accordance with F0.14, Field Dafa M m g m n z .  In addition, field activity daily logs 
shall be maintained by the site geologists. These logs will contain a chronological 
account of the day's activities, and shall include i n m o n s  of the final subsurface 
conditions including borehole stability and wakr lewd. Particular attention shall be given 

to documenting the quantity of grout used in each borehole or well casing and the total 
drilling depth. The groundwater-lewel and well depth before abandonment shall be 

recorded, and any unusual conditions shall be documented. At the end of each day, a 
signed copy of the daily logs shall be presented to the field supervisor for review and 
filing and a weekly transmittal will be sent to the EG&G WARP project manager. A 

sample tracking spreadsheet will be maintained by the contractor for use in tracking 
sample collection and shipment. EG&G will supply the spreadsheet format and will 

3.5-inch computer diskettes. Computer hardware and software requirements for 
contractors using government-supplied equipment will be furnished by EG&G. Computer 

and data Security measures will also follow acceptable procedures outlined by EG&G. 

stipulate timely reporting of information. This &ta will also be delivered to EG&G on 

Project reporting for WARP by the subntractor will consist of the following: 
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.a Daily Contact - The field supervisor shall v M y  apprise the EG&G WARP project 
manager or design= of project progress on a daily basis. 

Weekly Reports - During field activities, weekly memos will be prepared by the field 
supervisor and faxed to the EG&G WARP project manager. These memos will 
summarize prqject activities of the prior week, confain charts of pmgress for the wells 
abandoned and installed, describe any additional needs or support required for the 
following two weeks, and describe any problems encountered. 

Data Repods - Field data will be input to RFEDS using a remote data entry module 
with IBM compatible software versions: Datacap 3.0, Logit 1.5, and Logger 7.0 
supplied by EG&G. Data will be entered on a 3.5-inch computer diskette and will be 
delivered to EG&G on a timely basis. Procedures for data QC, verification, entry 
in@ RFEDS, archiving, and security will follow F0.14 Field Data Management. 

WARh Report - A report will be prepared following completion of WARP FY 95 
field activities that will the performance and results of the project. A report 
appendix will include an evaluation of the well class and the well's activity status. 

WARP Geochemical Report Addendum - A geochemical report will be prepared 
before completion of the WARP contractual period of performance. The report wil l 
present the analytical results of geologic media borehole samples from WARP FY 95. 
Geochemical data will be compared to the background constituent concentrations for 
similar media as presented in the Backgmund Gemhemid Characterization Report, 
RocRy Flats Plant (EG&G, 1993b). 

Notitication Letten - Copies of well abandonment logs and forms and well 
installation logs and forms for each well, along with a summary letter explaining the 
activities, will be delivered to EG&G for subdttal to DOEIRocky Flats Field Office 
(RFFO). 

State Well Abandonment Forms - Copies of the State of Colorado Well 
Abandonment Report form (GWS-9) (CCR, 1988) for each abandoned well shall be 
completed and submitted to EG&G upon completion of FY 95 WARP field activities. 

State Well PeFmit Application F0nns-A Well Installation Notification form 
(GT.6A) for each neib' well shall be completed as specified in GT.6, Monitoring Well 
amd Piezometer Inrtallation. U p n  d p t  of form GTAA, EG&G will submit the 
Notice of Intent to Construct a Well. The subcontractor will provide information and 
complete for each installed well the State of Colorado Well Permit Application form 
(wRT-5-Rev. 76), (CCR, 1988). The subcontractor shall submit the completed form 
to EG&G upon completion of WARP FY 95 field activities. 
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1 .o 

1.1 

1.2 

2 .0  

2.1 

2.2 

2.3 

2.4 

2.5 

PURPOSE OF PROJECT 

Project Objective 

The purpose of the real-time radioactivity monitoring (RTRM) project is to design, fabricate, 
laboratory test, and baseline a novel configuration of a continuous, real-time radiological 
monitoring system for surface water in the RFETS industrial area. Placed at strategic locations 
around the industrial area or other areas of concern, the RTRM will provide early indications of, and 
allow response to off-normal levels of radioactivity in surface water. 

Project Background 

To protect and allow early response to potential radiological releases during cleanup or 
decontamination & Decommissioning (D&D) activities, radiological monitoring of surface water 
flows in the industrial area is prescribed in the Industrial Area IWIRA. Pu, Am, and U am the most 
likely contaminants at RFETS. Presently, it requires weeks to obtain analytical results for water 
samples. Improved radiological monitoring will provide early detection of, and response to 
releases of radioactive materials that may enter the surface water as a result of D&D, environmental 
restoration (ER), or other activities. RTRM of RFETS remediation and D&D activities in the 
industrial area or other concem or activity-specific locations is proposed, and will be accomplished 
by a novel combination of existing technologies, and will support both D&D and ER activities. 

The project concept uses continuous measurement of the aqueous streams using alpha or 
gamma spectrometry. Radioactivity monitoring information will be transmitted over existing 
telemetry networks for computerized data acquisition and assessment. The system will record 
and transmit flowrate and radiometric information on an hourly (or less) basis. 

OVERVIEW OF WORK SCOPE 

Establish RTRM Requirements 

Determine technical requirements for the monitoring system, Le., detection limit, etc., and 
establish sufficiencies and deficiencies in existing technology for meeting those requirements. 
Also, determine cost and schedule availability of technology. 

Prepare RTRM Project Plan 

Prepare and gain approval of project plan for provision of RTRM system. (This document.) 

Prepare RTRM System Technical Design Document 

Prepare and promulgate technical design or technical project plan document. The technical 
design document will provide the technical basis and technical design for the RTRM system, 

Design and Fabrication of RTRM System 

Produce formal RTRM system design. Procure components, assemble and integrate system 
components/subsystems into functioning prototype. 

Demonstrate and Refine RTRM System 

Conduct testing of RTRM System prototype in laboratory environment. Evaluate system 
performance; determine and complete any design improvements and provide integration for 
radiotelemetry. 

RTRM Proj Pian: Rev. 0 Page 1 November 14, 1994 



2.6 

3.0 

4.0 

4.1 

I 

Install, Integrate, and Baseline RTRM System 

Plan and complete field installation of RTRM System. Determine system baseline. Integrate 
RTRM system with existing radiotelemetry and data acquisition systems. 

APPLICABILITY OF THE PROJECT PLAN 

This project plan controls the project planning for, and the design, fabricationlconstruction, and 
baseline evaluation of a real-time radioactivit)' monitoring (RTRM) system to accomplish the 
purpose, objectives, and work scope outlined in Sections 1 and 2 (above). 

ORGANIZATION AND INTERFACES 

Project Activities and Responsibility Matrix: 

Maior ActivitylTask (Est. Effort) 
- 

EYs!s 
Project Management (50 hr) 
Establish RTRM Requirements (60 hr) 
Prepare RTRM Project Plan (40 hr) 
Prepare RTRM System Technical Design 
Document (1 00 hr) 

Procure RTRM Components and Stds (80 hr) 
Design, 
Fabrication, and Calibration of RTRM (300 hr) 

Demo and Refine RTRM System (200 hr) 
Prepare FY95 Interim Report (100 hr) 

FY95 TOTAL (930 hr) 

- FY96 

Project Management (50 hr) 
Prepare Installation Design (320 hr) 

Procure RTRM Components (1 00 hr) 

Install, 
Integrate, and S/O Test (500 hr) 

Baseline RTRM System (1 00 hr) 
Prepare Final Report (100 hr) 
FY96 TOTAL ( 7  7 70 hr) 
PROJECT TOTAL (2700 hr) 

Res po ns i bi I i t y ** 

Surface Water (K. Motyl) 
Surface Water / Technical Investigations 

Surface Water / Technical Investigations . 
Technical tnvestigationdSurface Water 

Technical Investigations 
Surface Water / Technical Investigations 
Technical Investigations 

Technical Investigations 
Technical Investigations 

Surface Water (K. Motyl) 
Technical Investigations / Engineering 
Technical Investigations /Surface Water 
Technical Investigations / Maintenance 
Technical Investigations / Surface Water 
Technical Investigations 

Technical Investigations / Surface Water 

Times are estimates of effort required to complete activity and are not interpretable as total 
activity durations. 

** Lead organization for each major task is listed first. 
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5.0 

6.0 

6.1 

6.2 

6.3 

6.4 

PROJECT PLAN SCHEDULE 

The project schedule is: 

95 Act ivity ComDleted 
RTRM Project Plan November 17, 1994 
Technical Design Package December 16,1994 
Specification/Procurement March 15, 1995 
Laboratory Evaluation May 15,1995 
Laboratory Demonstration August 15, 1995 
FY-95 Report September 15, 1995 

96 Activih! 
- "Harden" Instrumentation November 30, 1995 

Install, S/O Testing, Baseline June 15, 1996 

Note that a detailed project basis and design will be described in a full and formal technical project 
plan deliverable December 16, 1994. The project will continue into FY-96. A project timeline and 
table appear in the Appendix. 

TASK DESCRIPTIONS 

Identification of Associated Work Packages 

This activity is funded under Work Package 12196 and supports the goals of the larger, Industrial 
Area Interim Measuredlnterim Remedial Action (IA IWIRA) project. 

Task Justification 

This project supports monitoring requirements described in the IA IWIRA. The project provides 
improved monitoring of industrial effluents and an early alert of off -normal emissions of radioactive 
effluents from cleanup or D&D activities. 

Task Deliverables 

This project provides the following major deliverables: I 

Project Plan I 

RTRM Technical Design Document 

Interim FY95 Report of Laboratory Demonstration of RTRM System I 

Installed and Baselined RTRM System 

Final Report 

Task Acceptance Criteria 

The Project Manager will assure that document reviews for the project will be conducted 
according to the Environmental Protection Management (EPM) procedure, Document Review, 3- 
21000-ADM-06.01. As the RTRM system is administered by M. Buddy (ER lndust OUs), his (or 
designee's) acceptance of the final product will be assured by quality submittals of: an approved 
project plan and periodic progress reports, and interim and final reports. 
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6.5 Task Procedures 

The Project Manager will assure that data and information sources are properly documented in 
hardcopy/project notebooks. The RTRM project will follow the project plan and applicable 
requirements of the Environmental Pptection Management Program Plan or otherwise agreed to 
by management. Technical laboratory tasks will be accomplished in accordance with existing, 
applicable JSAs, OSAs, and procedures in Technical Investigations. The Project Manager will 
assure reports will be prepared, reviewed, and approved in accordance with Rocky Flats standard 
format and EPM procedure, Document Review. 

6.6 Task Records 

Scientific and technical project information will be documented according to standard scientific 
notebook practice and be controlled according to the ERM Procedure, Control of Scientific 
Notebooks (2-G06-ER;ADM-05.10, Rev 0.1, Draft). The Project Manager will assure any records 
used in developing, or required to substantiate the project will be controlled according to Records 
Management Guidance for Records Sources, 1-77000-RM-001. The final RTRM report will be 
controlled, as appropriate, according to Document Control Procedure, 3-21 000-ADM-06.01. 

6.7 Task Required Resources and Funding 

The RTRM project is a cooperative and joint effort between WM and Waste Stabilization (WS) 
divisions. SW and Technical Investigations (TI) have assumed the lead role for assessment, 
concept development, and the provision of the RTRM. 

The RTRM project is funded under FY95 Work Package (WP) 121 96 specifically under the 
'Implementation of Surface Water Proposed Actions," Activity 121 96130. The FY95 charge 
number for this activity is 986540-00. 

FY-95 Activitv 
Labor 
Non-Labor 
Travel 
SUBTOTAL (FY95)' 

Funding 
930 hrs 
$50 K 

7 $4.5 K , 
$143K 

m E Y  
Labor 1170 hrs 
Non-Labor (six RTRM systems) $350 K 
Travel $ 3 K  
SUBTOTAL (FY96)' $464K 

$ E K  TOTAL (FY95+96)' - 
Totals based on nominal labor rate of $95 per hour. 
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7.0 ENVIRONMENTAL, SAFETY, AND HEALTH COMPLIANCE 

The main driver of the RTRM project is the IA IM/IRA which has as its basis in the protection of 
human health and the environment under Comprehensive Environmental Response 
Compensation and Liability Act (CERCLA). IWIRA's are designed to address an imminent threat 
of damage to health or the environment. The completed and installed RTRM system will enable 
just that with early detection of off-normal or elevated levels of radioactivity in surface waters in and 
about the industrial area. 
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Potentially applicable or pertinent requirements include: Clean Water Act (CWA)/NPDES, Safe 
Drinking Water Act (SDWA), Resource Conservation and Recovery Act (RCRA), CERCLA, DOE 
Orders 5400.1 , 5400.5, 5700.66, as well as pertinent state statutes and site-specific agreements 
(AIP, LDR FFCA, NPDES FFCA) and standards (CWQCC stream standards). 

8.0 PROJECT PLAN REQUIREMENTS (CONSTRAINTS) 

IM/IRA’s are intended to govem interim actions to addresdmitigate the spread of contamination, 
and any actions or measures must be consistent with the final CERCU action. The accepted 
timeframe for these interim measures is 3 to 5 years. The RTRM project is a response to IM/IRA 
requirements for enhanced monitoring of industrial-area activities - environmental restoration 
and D&D - that present the potential for release of increased levels of contamination. Extensive 
evaluations of water quality have indicated small but persistent contaminant sources. This 
together with the presence of some 178 individual hazardous substance sites (IHSSs) argue for 
real-time monitoring of major surface water sub-basins within the industrialized area of RFETS to 
guard against the further spread of radioactivity. 

9.0 TRAINING AND QUALIFICATIONS 

Qualified and trained personnel will be used for administrative, technical, and operational tasks 
described in this plan. Minimum training requirements include HS education and completion of 
RFETS core training curriculum. The applicability of other task-specific qualifications and training 
will be made by the project manager, or by the line manager of the organization(s) completing the 
operational tasks or providing the guidance or other technical services. 

10.0 PROJECT PLAN GLOSSARY 

10.1 Abbreviations and Acronyms 

CERCLA 

D&D 
ER 
ERM 
FFCA 
HS&E 
IHSS 
IA IMnFlA 
JSA 
NPDES 
OSA 
ou 
pCi/L 
RCRA 
RFFO 
RFETS 
RTRM 
Site 
sw 

WM 
WQ 

n 

Comprehensive Environmental Response and Comprehensive Liability 
Act 
Decontamination & Decommissioning 
environmental restoration 
Environmental Restoration Management 
Federal Facilities Compliance Agreement 
Health, Safety & Environment 
individual hazardous substance sites 
Industrial Area Interim Measures / Interim Remedial Action (document) 
Job safety analysis 
National Pollutant Discharge Elimination System 
Operational safety analysis 
operable unit 
picoCurie per liter 
Resource Conservation and Recovery Act 
Rocky Flats Field Off ice (Department of Energy) 
Rocky Flats Environmental Technology Site 
Real-time radioactivity monitor(ing) 
Rocky Flats Environmental Technology Site 
Surface Water (group) 
Technical Investigations (group) 
Waste Management 
water qualtty 
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Appendix I 

Outline for 
Real-Time Radioactivity Monitoring Final 

1 .O AbstractlExecutive Summary 
2.0 Introduction 

2.1 Project requirements 
2.2 Project approach 
2.3 Technology introduction 
2.4 Project milestones 

3.1 Objectives and rationale 
3.2 Technical approach 

3.0 Methods and approach 

3.2.1 Technical design basis 
3.2.2 Technology description 
3.2.3 Features and benefits 

3.3 Technical design and documentation 
3.3.1 Design requirements 
3.3.2 Detailed design 

3.4 Fabrication and construction 
3.4.1 Components 
3.4.2 Equipment and materials 

3.5 Operation and calibration 
3.6 Sampling and measurement 

3.6.1 Source stream 
3.6.2 Monitoring process 

3.7 Field demonstration 
3.7.1 Site selection and preparation 
3.7.2 Installation 
3.7.3 Baselining 

3.8 Data management 
3.9 Deviations from design and operating plans 

4.1 Design and construction 
4.2 Calibration and operations 
4.3 Sampling and measurement 
4.4 Data analysis and interpretation 

4.4.1 Analysis of test data 
4.4.2 Comparison to test objectives 

4.5 Improvement and scale-up 
4.6 Field demonstration 

4.6.1 Site selection and preparation 
4.6.2 Installation 
4.6.3 Baselining 

4.7 Costs/schedule summary 
5.0 Conclusions and Recommendations 

5.1 Conclusions 
5.2 Recommendations 

6.0 Quality assurance/quality control 
7.0 Key contacts 
References 
Append ices 
A. 
B. Data summaries 
C. Standard operating procedures 

4.0 Results and Discussion 

Summary data sheets, lab results, MSDSs 

E8WM’s WWMS: Rev. 0 

Report 

@-I:. November 8,1994 
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~~ I StartProj Pian 9305 Oc1 31. 1994 Ocl 31. 1994 Dec 30. 1994 Dec 30. 1994 0 3 9  1 0 0  0.00 0.00 MIIeslone I 

Design 
PrepareRTRM Tech 
Design 
PreDare Lab Site 

Prepare Project Ptad . 19 I 70 I Oct 31; 1994 Nov 14. 1994) Dec 30. 1994) Jan 16, 19951 1 0  391 981 , 0.60) 0.001 Task 
0.001 Task Pedom Technology1 J 19180 OcI 31. 19941 Nov 21, 19941 Ocl 31, 19941 Nov 21. 19941 151 0 801 0.001 I 

J 9200 Nov 21. 1994 Dec 16. 1994 Nov 21. 1994 D e c  16. 1994 19 0 20 0.00 0.00 Task 

9280 Nov 21. 1994 Jan 10. 1995 Jan 16. 1995 Feb 27. 1995 30 34 ' 0  0.00 0.00 Task 

Complete Project I 9175 NOV 21. 1994 Nov 21. 1994 Jan 16, 1995 Jan 16. 1995 0 3 4  0 0.0ol 0.00 Mileslone 

SfartRTRMTech I J I9190 Nov 21. 19941 Nov 21. 19941 Nov 21. 19941 Nov 21, 1994l 01 01 100 0.00 0.00 Mileslone 
I 

Establish Training 
Refine OSAs 8 
Procedures 

Complete Tech 
Design Doc 
Initiate Procurement 

Complete Training 

9290 Nov 21, 1994 Dec 5. 1994 Jan 16. 1995 Jan 30, 1995 1 0  34 10 0.00 0.00 Task 

9295 Nov 21. 1994 Jan 10. 1995 Jan 16. 1995 Feb 27. 1995 3 0  3 4  0 0.00 0.00 Task 

9285 Dec 5, 1994 Jan 10, 1995 Jan 30. 1995 Feb 27. 1995 2 0  3 4  0 0.00 0.00 Task 

J 9245 Dec 16. 1994 D e c  16. 1994 Dec 16, 1994 Dec 16. 1994 0 0 0 0.00 0.00 Milestone 

J 9265 DeC 16. 1994 Dec 16. 1994 Dec 16, 1994 Dec.16. 1994 0 0 0 0.00 0.00 Mileslone 

19195 I Dec 16, 1994 1 '  Procure 
Commnents & Std 

9300 Jan 10, 1995 

'9270 Feb 27. 199! 

LatdSMEs Ready 
StN RTRM J 
Assemblv & Test 
Schedule Reserve 4 

Fabricate & 4 
Calibrate RTRM 
Start RTRM Lab 4 
Demo 
Finish RTRM Constr J 

9330 Feb 27. 19% Mar 27, 1995 Feb 27, 1995 Mar 27. 1995 20 0 0 0.00 0.00 Task 

0.00 Task 9205 Mar 27. 199t May 9. 1995 Mar 27. 1995 May 9. 1995 30 0 0 0.00 

0.00 Mi/eslone 9220 May 9. 1995 May 9. 1995 May 9. 1995 May 9. 1995 0 0 0 0.00 

9235 May 9. 1995 May 9. 1995 May 9. 1995 May 9. 1995 0 0 0 0.00 0.00 Mileslone 

O . O O ~ ,  0.00 Task I 4 5 1  01 I Feb 27. 19951 Dec 16. 19941 Feb 27. 1995 

Jan 10. 1995 

Feb 27, 1995 

0 3 4  0 0.00 0.00 Milestone 

0 0 0 0.00 0.00 Milaslone 

Feb 27. 1995 Feb 27. 1995 

Feb 27. 1995 Feb 27, 1995 

PeflotmRTRMlab 
Demo 
SrmFY95 Report 

Complete RTRM Lab 

4 9225 May 9. 1995 Aug 3. 1995 May 9. 1995 Aug 3. 1995 60  0 0 0.00 0.00 Task 

0.00 Milestone 

9230 Aug 3, 1995 Aug 3. 1995 Sep 8. 1995 Sep 8. 1995 0 2 5  0 0.00 0.00 Milestone 

J 9215 Aug 3, 1995 Aug 3, 1995 Aug 3. 1995 Aug 3, 1995 0 0 0 0.00 

Prepare FY95 J 

Finish FY95 Report I . J 19250 Sep E. 1995 sep E. 1995 Sep E. 1995 Sep E. 19951 0 0 0 0.00 0.00 Milestone I 
RTRM Pro1 Sched.1 a Nov 14. 1994 11:OO 

w 
9210 Aug 3, 1995 . Sep 8. 1995 Aug 3. 1995 Sep 8. 1995 25 0 0 0.00 
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TECHNICAL DESIGN DOCUMENT 
2 

REAL-TIME RADIOACTIVITY MONITORING OF SURFACE WATER IN THE 
RFETS INDUSTRIAL AREA 

tr 
INTRODUCTION: 

This document describes, after literature search and vendor 
contacts, selection of a most suitable system for the continuous 
surface water real-time radioactivity monitoring (RTRM) project. 
This is in harmony with the main consideration criteria for the 
system. 

The major considerations in selecting a suitable RTRM for an on- 
line continuous monitoring system for Pu/Am/U were; 

(1) a rugged RTRM system within the limited project cost, 

(2) most suitable and off-the-shelf available system, and 

(3) infer alpha activity through monitoring for alpha or gamma. 

In addition, monitored surface water data will be transmitted 
over an existing telemetry network, and will be used to establish 
early warning methods .to support both the D&D and environmental 
restoration (ER) activities. 

SELECTION OF RADIOACTIVITY WATER MONITORING SYSTEM: 

The Environmental Protection Agency (EPA) established regulations 
for radionuclides in drinking water under Safe Drinking Water Act 
of 1974. EPA has specified a llmaximum concentration level11 or MCL 
value for alpha and beta/gamma emitters. At present, the gross 
alpha activity MCL has been set at 15 pCi/L (1.5 x lo-'" Ci/mL). 

There are several techniques used for monitoring water 
concentration of alpha activity. 
categories; on-line and off-line or laboratory techniques. The 
on-line monitors include Mylar-covered ZnS(Ag) or scintillating 
plastic (NE102 or BC400) and silicon detectors. 
techniques, water samples are collected, concentrated, and dried 

They fall under two major 

In laboratory 

RTRM Tech Design:Rev. O/DFT A Page 1 November 10, 1994 
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on planchets, and then counted using scintillation, gas-flow, or 
semiconductor technology to determine the level of activity. 

In the case of laboratory techniques, for a few minute count time 
and about one liter sample, scintillation techniques can achieve 
sensitivities of about Ci/mL (1 pCi/mL) and low-background 
semiconductor/gas-flow counters can achieve 10''' to 10'" ci/mL 
(0.01 to 0.1 pCi/mL). These techniques, however, take long time 
(weeks) to produce activity data for routine samples. 

The short range of alpha particles (4.18 MeV alpha have a range 
of 0.0009" or 23 fim in water) is the main problem in monitoring 
alpha activity in water. Moreover, once the alpha particle has 
penetrated the layer of water, part of its energy is further 
absorbed in the entrance window of the scintillator. The maximum 
depth that an alpha particle can be detected is a function of the 
angle the alpha makes with the plane normal to the scintillator. 
And as this angle increases, the alpha particle must traverse 
larger distances in order to reach the scintillator and produce a 
detectable signal. These problems are largely resolved in a 
detector system described below. 

Suauested Detector: 

A very rugged ZnS(Ag) detector, TUFF130AWM-H, manufactured by 
R I S  Corp., sees 1O'cpm for every 3.27 x 10'" Ci/mL (or 1 cpm for 
every 3.27 pCi/mL) for Pu-239 when used with Ludlum 2000 with 
almost zero backgrpund. This detector has virtually no entrance 
window, and it has achieved the best sensitivity level for an 
on-line active water monitor. Since ZnS(Ag) has a very low 
cross-section for beta and gamma interactions, these will not 
give much of a problem. With appropriate discriminator settings, 
unwanted pulses produced by beta/gamma interactions can easily be 
eliminated. 

The sensitivity of the water monitor is a function of the area 
of scintillator (or other detection medium) and the amount of 
material the alpha must penetrate in order to reach the 
scintillator. Therefore, there arettwo ways to improve the 
sensitivity of the water monitor - increase the area or decrease 
the window thickness. The window thickness of this detector is 
practically zero, and currently, the area of a TUFF130AWM-H is 
130 cm2 and has a sensitivity of Ci/mL (about two decades 
larger than EPA release limit of 
However, since the background is almost zero, and if the counts 

Ci/mL for gross alpha). 

RTRM Tech Des1gn:Rev. O/DFf A Pagm 2 November 10, 1994 
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are performed for 30 minutes, it will improve the probe 
sensitivity by more than one order of magnitude. 

If a practical preconcentration method for the industrial area 
IM/IRA fluids becomes commercially available, then even better 
sensitivity may be achieved. 
preconcentration is not included in this cost estimation. 

However, the cost of such 

An extremely thin chemical coating on the exposed surface of the 
sensor reduces algae and chemical build-up on the sensor. The 
sensor can withstand up to 100 psi at a 4 to 6 safety factor 
(approx. 20 gal/min). The sample chamber is manufactured with 
304L stainless steel; it is corrosive resistant, can withstands 
continuous flow without metal deterioration, and survives most 
hostile environments. 

COST ESTIMATION: 

Description: Project Management 

This activity provides funding for controlling and overseeing the 
project. 

Basis of Estimate: 

Labor: Cost Center 203 - 50 hours @ $78.61 

Total Hours: 50 
Non-labor Dollars: None 
Total Dollars: $3,930 

Description: Establishment of RTRM Requirements 

This activity will establish requirements for the surface water 
real-time radioactivity monitoring (RTRM) project. Task includes 
literature search, vendor contacts, and confirming the 
requirements for the project with the customer. 

Basis of Estimate: 

Labor: Cost Center 257 - 40 hours @ $99.85 
cost Center 203 - 20 hours @ $78.61 

Total Hours: 60 
Non-labor Dollars: None 
Total Dollars: $5,566 

RTRH Tech Design:Rev. O/DFT A Page 3 November 10, 1994 
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DescriDtion: Preparation of Project Plan 

This activity is an overview of the RTRM project with main tasks 
outlined and costs summarized. 

Basis of Estimate: 

Labor: Cost Center 257 - 25 hours @ $99.85 
Cost Center 203 - 15 hours @ $78.61 

Total Hours: 40 
Non-labor Dollars: None 
Total Dollars: $3,675 

Descrirjtion: Preparation of Technical Design Document 

This activity includes preparing a technical design document 
describinq details of the project and measurement instrumentation 
used in the project. 

Basis of Estimate: 

Labor: Cost Center 257 - 90 hours @ $99.85 
Cost Center 203 - 10 hours @ $78.61 

Total Hours: 100 
Non-labor Dollars: None 
Total Dollars: $9,773 

DescriDtion: Procure and design RTRM Components 

This activity provides funding for specifying and procuring 
vendor supplied equipment, and designing the project components 
for in house fabrication. 
fabricating the radiation standards for calibrating the system. 

It also includes the cost for 

Basis of Estimate: 

Labor: Cost Center 257 - 80 hours @ $99.85 

Non-labor: Cost Center 203 

Two TUFF130AWM-H Probe $25,990 
Associated Electronics $ 2,910 

and other developmental equipment 
fabrication. 

Measurement Chamber(s), standards, $21,100 

I 
P 

RTRM Tech Design:Rev. O/DFI A Page 4 November 1 0 ,  1999 
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Travel: Cost Center 203 
One trip for three persons to SRS and OFWL @ $1,500 each. 

Total Hours: 80 
Non-labor Dollars: $50,000 

Total Dollars: $62,488 

DescriDtion: Fabrication and Laboratory Evaluation of RTRM 
System 

This activity provides funding for assembling the water 
monitoring system and 'collecting preliminary data. 

Basis of Estimate: 

Labor: Cost Center 257 - 300 hours @ $99.85 

Total Hours: 300 
Non-labor Dollars: None 
Total Dollars: $ 29,955 

Descrirtion: Laboratory Demonstration of RTRM System 

This activity provides funding for demonstrating a working RTRM 
system and performing refinements/modifications as needed. 

Basis of Estimate: 

Labor: Cost Center 257 - 200 hours @ $99.85 

Total Hours: 200 
Non-labor Dollars: None 
Total Dollars: $19,970 

Description: Preparing FY95 Interim Report on RTRM System 

This activity provides funding for preparing FY95 interim report 
on RTRM System describing the system, its measurement limits, and 
conclusions. 

Basis of Estimate: 

Labor: Cost Center 257 - 100 hours @ $99.85 

Total Hours: 100 
Non-labor Dollars: None 
Total Dollars: $9,985 

November 10, 1994 



I 
1: 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
0 
I 
I 
I 

GRAND TOTAL FOR FY-OS: Total H o u r s :  930 
Non-labor Dollars: $50,000 
Total Dollars: $145,342. 

RTRM'tech De8ign:Rev. O/DFI A Page 6 November 10, 1994 
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1. PURPOSE 

This technical design document describes the surface-water monitoring program for 
implementation of the Industrial Area Interim Measure / Interim Remedial Action (IA IMAM) at 
the R o c b  Flats Environmental Technology Site (RFETS) in accordance with the IA IM/IRA 
Decision Document (IM/IRA, DD) (EG&G, 1994a). The IA TM/IRA, DD provides a framework 
for action in preparation of decontamination and decommissioning @&D) of the RFETS. This 
framework includes implementation of a high-resolution surface-water monitoring program that 
targets stormwater runoff monitoring and monitoring of selected potential point sources of 
,surface water pollution that are uncharacterized to date. This monitoring program is intended to 
provide: 

1. Data for determining baseline water-quality and quantity prior to D&D activities and for 
establishing warning limits for surface-water constituents in D&D areas; and 

2. Provide a network for surface-water monitoring during D&D activities to act as an early 
warning system for potential releases of materials fiom D&D areas. 

This technical design document was prepared prior to the actual approval of the IM/IRA, DD by 
the U.S. Environmental Protection Agency (USEPA), the Colorado Department of Public Health 
and the Environment (CDPHE), and the U.S. Department of Energy in order to achieve 
milestones proposed in the IM/IRA, DD on schedule. Therefore, this document is a “living” 
document which will be updated based on fbture developments in the final m D D .  

2. SCOPE 

This technical design document includes: a description of the WETS IA IM/IRA surface-water 
monitoring program and monitoring network; identification of applicable regulatory and quality 
assurance requirements, a description of the organizational and functional responsibilities of 
various agencies and companies involved with the program; and a schedule for program activities 
and deliverables. 

3. SETTING 

The RFETS is a government owned, contractor operated facility in the U.S. Department of 
Energy (DOE) nuclear weapons complex, located in Golden, Colorado. The site is owned by the 
DOE, managed by the DOE Rocky Flats Field Office @OE,RFFO), and operated by EG&G 
Rocky Flats, Inc. (EG&G). The IA IM/IRA is managed by the EG&GEnvironmental Restoration 
Management Department, Remediation Programs Division, and the surface-water monitoring 
portion of the IA IMmRA is implemented by EG&G Environmental Protection Management 
Department, Surface Water Branch. 

This program will be implemented in and immediately adjacent to theRFETS 398-acre Industrial 
Area (IA) which is, and continues to be, home to a variety of industrial uses associated with the 
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fabrication of components for nuclear weapons, nuclear material handling and storage, and waste 
management. The IA is approximately 74% impervious drainage area consisting of buildings, 
pavement, and fill. Surface-water monitoring activities described herein will primarily occur in 
drainage ditches, storm sewers, and building sump / footing drain pipes in and immediately 
adjacent to the RFETS IA. 

Figure 1 shows the locations of the IA IM/IRA surface-water monitoring stations. Monitoring of 
surface water in natural channels will occur at stations GS 10 and SW093 for the IA MORA. 

Each surface-water monitoring station will be equipped with a continuously recording flow meter 
linked to an automatic surface-water sampler. The equipment will be programmed to obtain 
samples from stormwater runoff or, in the case of a dry ditch, whenever water is detected in the 
channel. Table 1 lists the equipment that will be used at each location for monitoring flow and 
collecting water-quality samples as well as the chemical parameter data that will be collected at 
each station. 

4. TECHNICAL DESIGN DOCUMENT COMPLIANCE 

This program will be implemented in response to requirements under the DOE / USEPA 
Interagency Agreement for clean-up of the RFETS under the Comprehensive Environmental 
Response, Compensation, and Liability Act (CERCLA) and the Supefind Amendments 
Reauthorization Act and in accordance with the requirements of the RFETS IA IM/IRq DD. All 
work performed under this project will be controlled by EG&G Standard Operating Procedures 
(SOPs) and standard analytical methods. This section identifies and addresses the regulatory and 
quality assurance (QA) requirements that are applicable to the IA IM/IRA surface-water 
monitoring program. 

4.1 Regulatory Requirements 

The IA IM/IRA surface-water monitoring program will be conducted to satis@ the following 
regulatory requirements. 

CERCLA and DOE / USEPA Interagency Agreement 

DOE Orders 5400.1 and 5400.5 

4.2 Quality Assurance Requirements 

Quality assurance requirements contained in the EPM Quality Assurance Program Description 
(QAPD) are applicable to the work activities described herein (EG&G, 1991). The QAPD 
requires project-specific QA requirements to be addressed in project technical design documents. 

All work shall comply with EG&G SOPs. Log books, as well as U.S. Geological Survey 
Discharge Measurement Note forms, shall be kept to document equipment installation, 



I CONnNUOUS DATA COLLECnON I WATER QUAUTYSAMPUNG I 
GAGING 
STATION LOCATION PATHWAY 

SW998 West Diversion Ditch 4 
north of 130 Area 

SW093 N. Walnut Creek at 6' 3 
cmp north of Solar 

Ponds 

INDICATOR FLOW 
PARAMETERS MEASUREMENT 

None 9.5" Parshall 
flume; 

Continuous 

,f Solar 
Ponds 

TELEMETRY 
INTERFACE 

Sutron Satellite 
Telemetry 

Geomation (in 
place); Sutron 

Satellite 
Telemetry 

None 

S u t ron Sat ell i te 
Telemetry 

RFEDS EVENT-RELATED ORGANICS FREQUENCY 
ANALYTE LIST 

YES EPA Method Storm Events; 
524.2 Not to exceed 

Complete 1 sample per 
month (12 

samples per 
Year) 

YES EPA Method Storm Events; 
524.2 Not to exceed 

Complete 1 sample per 
month (12 

samples per 
Year) 

YES EPA Method Storm Events; 
524.2 Not to exceed 

Complete 1 sample per 
month (12 

samples per 
Year) 

YES EPA Method Storm Events; 
524.2 Not to exceed 

Complete 1 sample per 
month (12 

samples per 
Year) 

None 

- FlowIStage 

FlowIStage 

36" rectangular 
weir wlo end 
contractions; 

Continuous 
FlowlStage 

SWO91 

SWQ23l 
GSlO 

Small Tributary to N. 6 None 1 .O' H-flume; 
Walnut Creek ENE of Continuous 

Solar Ponds FlowlStage 

S. Walnut Creek 50' 2 None 9.5" Pa rsh a I I 
Upstream of 6-1 flume; 

Bypass Continuous 
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I CONTINUOUS DATA COLLECTION I WATER QUAUTY SAMPLING 
GAGING 
i TAT1 ON 

GS24 

GS25 

Subbasin 
lerification 

Sites 

LOCATION 
CMP Draining 

Impervious Area South 
of 881 

CMP Draining Areas 
South and East of 881 

Outfalls for Specific 
Subbasins Depending 

on Location of D&D 
Operations 

:PA Method 
524.2 

Complete 

I I INDICATOR I FLOW 

Storm Events; 
Not to exceed 
1 sample pel 

month (12 
samples pel 

Year) 

PATHWAY 
5 

PARAMETERS MEASUREMENT 
None 1' H-flume; 

Continuous 

Conductivity depend on 
location and 

drainage area; 
Continuous 
FlowlStage 

5 None 

tNTERFACE ANALYTE LIST 

FlowlStage 

1' H-flume; 
Continuous 
FlowlStage 

5 None 

> Indicator locations during 

project 

FlowlStage 

1' H-flume; 
Continuous 
FlowlStage 

IRGANICS IFREQUENCY 

None c- YES Storm Events; 
Not to exceed 
1 sample pel 

. month (12 
samples pel 

year) 

Storm Events 
Not to exceed 
1 sample pel 

month, 
Samples witk 

indicatoi 
parameters in 

exceedence 01 
predeterminec 

limits are a1 
analyzec 
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5. ORGANIZATIONAL RESPONSIBILITIES AND PERSONNEL QUALIFICATIONS 

5.1 Organizational Responsibilities 

The structure of the organizations which are directly involved with the implementation of the 
work described heiein are shown in Figure 2. Planning, implementation, and operation of the IA 
IM/IRA surface-water monitoring network is the responsibility of the Surface Water Branch. 
Surface Water Branch shall install, calibrate, and operate each monitoring station, including 
routine, weekly inspection and maintenance of every station. Sample collection and sampler 
maintenance shall be the responsibility of the Surface Water Branch. 

Figure 2. IA I M A M  Surface Water Monitoring Organizational Chart 

US. Department of Enew 
Rocky Flats Field mce 

1 '1 
I 

Regina Sarter 
Rocky Flats Field mice 

E G G  Rocky Flats, Inc. 

Associate General Mareger Assodate General Manager 
Waste Maregement 

BNce Peterman George setlock 
Director 

Environmntaf Protection Management Remedatim Program DMSiOn 

Mark &Iddy Sam Marshall 
ROJ& MXlager  Manager 

lndustnal Area IWlRA 
Remedabon Rograms DMsan 

Suface Wter Branch 

I I _.................. a. 

Geocge Squitb 
Prow Lead 

Greg Wetherbee 
Reject Lead 

IA IMnRA Suface WBter Monitaing 

Steve Banos 
Environmertal Engineer 

IA IWIRA Surface Water Monitoring 

Other EG&G departments will provide support to the program through their assigned functional 
responsibilities. The Remediation Programs Division (RPD) of ERM is responsible for funding 
and providing project management fhnctions for this activity. Regulatory and programmatic 
guidance also are provided by RPD. 

The Ecology and Watershed Management Branch of EPM will be responsible for species and 
habitat surveys for compliance with the Threatened and Endangered Species Act, Section 404 of 
the Clean Water Act and Executive Order 11990 for protection of wetlands, the Migratory Bird 
Treaty Act, and other laws applicable to potential ecological impacts from the installation of the 
monitoring equipment. 
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The Environmental Operations Management Division @OM) of ERM along with EG&G 
Construction Management, Industrial Hygiene, Radiological Engineering, and other support 
organizations, will provide support for excavation (a. k.a. Soil Disturbance) permits, Hazardous 
Waste Determination, and Readiness Assessment Review. 

Subcontracted personnel provided by Jacobs Engineering Group (JEG) shall provide technical 
support for IA IM/IRA surface-water monitoring tasks. JEG shall provide support for monitoring 
station installation and sample preparation, shipment, and tracking. Surface Water Branch 
personnel shall provide JEG with the surface-water samples in 15-Liter carboy containers. JEG 
shall split this composite sample into discrete bottles with appropriate preservatives for shipment 
to laboratories for chemical analysis. 

5.2 Personnel Qualifications and Training 

The qualifications for the Project Leads include at least a B.S. degree in CivilEnvironmental 
Engineering, Chemistry, Geology, Biology, or other related discipline plus a minimum of two 
years of professional experience in surface-water data collection, compilation, and analysis and/or 
project management. Training requirements include, at a minimum, current 40-hour OSHA 
training in compliance with 40CFR 1910.120, knowledge of EG&G SOPs, on-the-job training in 
stream gaging, water sampling, and the use of ISCO monitoring equipment, personal computer 
(PC) traininglexperience, and familiarity with regulatory documents and requirements. 

Technical personnel providing assistance to the Project Leads shall have at least five years 
experience in environmental project work, including at least one year of field data collection 
experience. Training requirements for technical personnel include a basic understanding of the 
contents of this technical design document, training in applicable EG&G SOPs, 40-hour OSHA 
training, PC proficiency, and on-the-job training in the use of automatic data and surface-water 
sample collection systems. 

All subcontracted field and laboratory personnel shall be familiar with EG&G SOPs and 
laboratory procedures applicable to their assigned tasks. They shall also meet any qualification 
and additional training requirements listed by the procedures that they use. 

6. IA IM/IRA SURFACE-WATER MONITORING TASKS 

All tasks completed for this activity shall be in compliance with the requirements of the IA 
IMIDU,  DD. The IA IMAM, DD specifies monitoring locations, data requirements for each 
location, and the administrative framework for using the data to make management decisions 
about D&D actions at the RFETS. Generally, there are three fundamental tasks associated with 
the implementation of the IA IMflRA surface-water monitoring program. These are: 1) 
Monitoring station installation; 2) Data collection (monitoring station operation and maintenance); 
and 3) Data analysis and reporting. 
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6.1 Monitoring Station Installation 

6.1.1 Task Description 

Surface Water Branch will install andor upgrade instrumentation at the monitoring locations 
shown in Figure 1. Each station will consist of an ISCO Model 4230 Bubbler Flow Meter linked 
to an ISCO Model 3700 Portable sampler and an ISCO Model 6000 VOC sampler. A 
Geomation Model 2370 remote measurement and control radio-telemetry system will be 
used to transmit data in real time from stations installed closest to D&D areas to the 
Surface Water Branch and other potential receivers of the telemetered data. Power for 
the instrumentation will be provided by AC line power where available, but this is anticipated to 
be rare. Therefore, a Remote Power soladDC power supply will power most, and possibly all, of 
the stations. Each station will have a primary flow-control stmcture. The flow-control structures 
may be existing culverts or concrete stormwater conveyance structures. However, in most cases, 
H-flumes or weirs will be purchased and/or fabricated for installation in either natural stream 
channels, ditches, or fastened to existing concrete or metal stormwater conveyance structures. 

The installation task might involve minor hand excavation of channel banks and beds for 
installation of the flow-control structure in ditches or natural channels. For fastening of flow- 
control structures to existing structures, a rotary hammer or carbide-tip steel drill might be used 
to drill holes in the structures for attachment of the flow-control structure by either lag suews or 
expansion bolts. Alternatively, some flow-control structures might be installed by simply using 
tarps and sandbags to secure a flume in a channel and ensure that all runoff enters the flume. 
Each station will require a different application of flow-control structure and means for securing 
the structure in place. For excavation applications, an areal impact of no more than 15 square feet 
is expected per site. An example of a flow-control structure installation is shown in Figure 3 .  
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Figure 3. Schematic Diagram of a Typical Parshall Flume Installation 
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After the flow-control structure is in place, it will be instrumented with the ISCO equipment. 
Then the ISCO equipment is programmed and calibrated to complete the installation. 
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6.1.2 Types of Data Collected 

Field notes documenting the specifications for each monitoring station shall be recorded in a field 
log book. Instrument programming information and calibration records shall also be recorded in a 
field log book. 

6.1.3 Records Produced 

Quality Assurance records produced as part of this activity are: 

1. Field log books 
2. Photographs of station installations 

6.1.4 Applicable Instructions and Methods 

All flow-control structures and ISCO, and Remote Power equipment shall be installed per the 
manufacturer’s instructions. Programming and calibration of the ISCO equipment shall be done in 
accordance with the manufacturer’s instructions which also are reproduced in EG&G SOPS 5-  
21000-OPS-SW: SWlO and SW11. 

6.1.5 Required Resources 

Two qualified people (Section 5 )  will be required to install each monitoring station. Common 
hand tools, power tools, and supplies will be required to install the flow-control structures. 
Examples of these are: 
rubber tarp material 
1/2” neoprene rubber gasket material 
50 lb - 70 lb sand bags 
1/4” to 3/8” nuts, bolts, and washers 
1/4” plywood 
2”X” lumber 
4”X4” lumber 
hose clamps 
plastic wire ties 
plumber’s putty 
hand level 
tape measure 
saw 
cordless drill 
screw drivers 
wrenches / pliers 
shovels 
pick-ax 
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Installation of the ISCO equipment usually is accomplished using screwdrivers, wrenches, and 
pliers with little need for other equipment. 
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6.1.6 Data Quality 

Data collected pertaining to the installation of the monitoring stations must be of sufficient quality 
to document how the flow-control structure is installed so as to validate the flow-record quality. 
Written notes documenting the specifications for each flow-control structures, including 
dimensions, and photographs showing the completed monitoring station are required to document 
that the monitoring station record is scientifically defensible. 

6.1.7 Work Product Objectives 

The product of this task is a network of kl ly  fbnctional automated surface-water monitoring 
stations. Fifteen stations currently (1 1/94) are scheduled for installation in Fiscal Year 1995. 
These include instrumentation of five NPDES stormwater outfalls, eight outfalls to the South 
Interceptor Ditch on and around the Building 881 Hillside, and two stations located around the 
first D&D area which is to be determined. 

6.1.8 Acceptable Criteria 

The monitoring stations must be properly installed and hlly fimctional in time for data collection 
during the spring of 1995 in order to comply with the IA IM/IRA, DD schedule. Flow control 
structures must be level, plumb, and leak free. Instrumentation must be powered, calibrated, and 
recording representative data. Sampler intakes must be positioned such that representative 
samples are collected at each station. The equipment must be secured to prevent damage to the 
equipment and the potential for tampering. 

6.1.9 Applicable Software 

The ISCO monitoring equipment operates on its own software which is called “Flowlink.” The 
most current version ofFlowlink is Version 3.9, but Surface Water Branch prefers Version 2.0 
which will be used to program the station instrumentation. This software will operate on a 486 
lap-top computer which will be used to program the instrumentation and download data from the 
dat aloggers. 

6.2 ’Data Collection 

6.2.1 Task Description 

The monitoring stations will begin collecting data immediately upon installation. The flow meters 
shall\ log stream stage continuously, storing data points on five-minute intervals. The automatic 
samplers shall be programmed to collect 15-Liter composite samples on a flow-paced basis. 
Therefore, each station will be set up to collect a discrete volume of water per a specified number 
of cubic feet of water measured by the flow meter. The flow pacing will vary from station to 



;I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
0 

I @  

I I i' 

ENVIRONMENTAL PROTECTION MANAGEMENT Surface Water Branch 
INDUSTRIALAREAIM/IRA REVISION 1 
Surface Water Monitoring Technical Design Document 

station based on the volume and discharge (rate) that is anticipated for average storm depths and 
intensities. 
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After a storm, each station will be visited to determine whether or not a sample has been 
collected. If a sampler has a f i l l  sample, the data fiom the flow meter will be recorded and 
downloaded electronically to a lap-top PC to obtain the sampling interval information. Then the 
sample shall be removed fiom the sampler, capped, and taken to JEG for sample preparation, 
shipment, and tracking. The sampler will be replenished with a clean 15-Liter carboy and reset to 
sample the next storm event. Two carboys will be dedicated to each station to minimize cross- 
contamination problems for sample waters. One carboy will be clean and waiting for deployment 
while the other will reside in the sampler. Carboys shall be kept in either T891I or T891R 
depending on space limitations in these trailers. 

Routine weekly inspection and maintenance of the monitoring stations is required to detect leaks 
or damage to the flow-control structures, troubleshoot problems with the instrumentation, and 
provide calibration notes for subsequent computation of the discharge records for each station. 
At least once a month, the flow data shall be downloaded fiom the flow meters to a lap-top PC. 
These data shall then be transferred to a PC in T893A for computation of the discharge records 
using EXCEL Version 5.0. 

At the D&D subbasin stations (to be determined), continuous records of pH and conductivity are 
required by the IA IMflRq DD. The ISCO flow meters can accommodate a pH probe for 
continuous pH record collection, however the conductivity instrumentation has not yet been 
selected. Surface Water Branch expects to use either Hydrolab or Campbell Scientific 
instrumentation to continuously log conductivity. Both the pH and conductivity meters shall be 
calibrated weekly, and the pH probes shall be kept wet using carboys of water located on the bank 
next to the station. The carboys shall be connected to instream sumps where the probes are 
placed. Stormwater flow will flush the sumps to allow for measurement of pH and conductivity 
of the runoff. 

6.2.2 Types ofiData 

The types of data that the stations shall collect are as follows. 

1. Continuous record of stream stage (later converted to discharge) on five-minute intervals. 

2. Stormwater runoff sample record, indicating date and time of the collection of individual 
samples that are composited in the 15-Liter carboy. 

3. Routine, weekly inspection notes on USGS Discharge Measurement Note forms and in log 
books. 

4. Continuous record of pH and electricd conductivity for D&D subbasin locations. 
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' 5 .  After sample analyses are returned fiom the laboratories, data retrievals fiom the Rocky Flats 
Environmental Data System (RFEDS) shall be obtained on magnetic media for subsequent 
analysis and reporting. The analytical methods that shall be used for the IA IM/IRA, DD 
surface-water monitoring program are shown in Table 2. 

Requirements, and Laboratory Assignments. 

Class of Analytes Volume Required for Analysis 

Total Metals 1 Liter 
ICPMS 

Dissolved Metals 1 Liter 
ICPMS 

Total Radionuclides 7.5 Liters 
(Pu, U, Am) 

AI p h a Spectrometry 
Radiation Screen 125 mL 

1 Liter Water- Qu al ity 
Parameters 

(Anions, Alkalinity, pH, 
TSS, TDS) 

Nitrate/Nitrite as N 500 mL 
Colorimetrically 

Total Phosphorous 500 mL 
Colo ri m et rically 
Volatile Organic 120 mL 

Anal ytes 
Method 524.2 

Analytes 
Method 625 

CLP Method 

Semi-Volatile Organic 2 Liters1 

Pesticides/PCBs 350 m L j  

Total Organic Carbon 120 mL 

Preservative Container Contract 
La bo rato ry 

Nitric Acid to Polyethylene ACZ 

Nitric Acid to Polyethylene ACZ 

Nitric Acid to Polyethylene TMA NORCAL 

pHc2.0 

pHe2.0 

pHe2.0 

Weston 
Lionville 

Chill to 4OC Weston Gulf 
Coast 

None Polyethylene 

Sulfuric Acid Polyethylene Weston Gulf 
Coast 

Chill to 4OC Polyethylene Building 881 
General Labs 

Chill to 4' Glass, 40 mL Weston Gulf 
HCI to pHe2.0 VOA Vial Coast 

Weston Gulf 
Coast 

Weston Gulf 
Coast 

Sulfuric Acid Amber Glass Weston Gulf 
Coast 

Chill to 4OC Amber Glass 

Chill to 4OC Amber Glass 

Tangible records produced from the data-collection task shall be kept by Surface Water Branch in 
building T893A. These records include the following items. 

1.  Field log books 
2. USGS Discharge Measurement Note forms 
3. Paper strip charts from flow meters 
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4. Electronic data fi-om the flow meters on magnetic media 
5. Chain of Custody forms for sample shipment/disposition 
6. Sample Collection forms (RFEDS) 

6.2.4 Applicable Instructions and Methods 

Data collection procedures are outlined in EG&G SOPs and instrumentation manufacturer 
instruction manuals. The applicable EG&G SOPs are as follows. 

Manual 5-2 1000-OPS-SW 

1. SW.02 - Field Parameter Measurement \ 

2. SW.03 - Surface Water Sampling 
3.  SW.04 - Discharge Measurement 
4. SW.05 - Base Laboratory Work 
5. SW. 10 - Event-Related Surface-Water Sampling 
6. SW. 1 1 - Operation and Maintenance of Stream-Gaging and Sampling Stations 

Manual 5-21000-OPS-FO 

1. F0.03 - General Equipment Decontamination 
2, F0.06 - Handling of Personal Protective Equipment 
3. F0.07 - Handling of Decontamination Water and Wash Water 
4. FO. 11 - Field Communications 
5. FO. 13 - Containerization, Preserving, Handling, and Shipping of Soil and Water Samples 
6. FO. 14 - Field Data Management 
7. FO. 19 - Base Laboratory Work 

6.2.5 Required Resources 

Three qualified field personnel shall be available within Surface Water Branch to operate and 
maintain the monitoring stations. Two people are needed to perform routine, weekly inspection 
of the stations. One additional person is needed to be an alternate station inspector and to 
provide support for sampling events which require a significant amount of work to pull samples 
from the samplers and replace the samplers with clean carboys. Subcontracted personnel are 
required to containerize and ship samples obtained from the 15-Liter carboys and enter the sample 
collection information into the RFEDS sample tracking system (DATACAP). 

The use of government vehicles and two-way radios will be required for routine, weekly station 
inspection and maintenance. Vehicles and two-way communication equipment shall be provided 
by the E M  OPS Division. 

Equipment requirements for the data-collection task are as follows. 
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1. ISCO equipment supplies: desiccant cartridges, strip chart paper, fuses 
2. 486 Lap-top PC with Flowlink software and interrogator cable 
3 .  Field log books, pens, pencils, markers 
4. 2, 15-Liter Nalgene carboys (with lids) per station 
5 .  Personal protective equipment (latex gloves, steel-toe shoes, coveralls) 
6. Voltage meter 
7. Chain-Of-Custody forms 
8. Labels / labeling tape 
9. Tape measure 
10. Hand level 
11. 3.5-inch diskettes (magnetic media for electronic format data) 
12.486 PC with EXCEL 5.0 software and a laser printer 
13. Pressurizing water sprayer 
14. Deionized water 
15. pH buffers and conductivity standards for meter calibration. 
16. Field pH and conductivity meters. 
17. Office and base laboratory space. 

Many of the above items are already available, such as office and base laboratory space, 
computers, software, and office supplies. Only field equipment and supplies will need to be 
procured for this program. 

6.2.6 Data Quality 

Data collected for this task must be of sufficient quality to withstand scrutiny by the DOE, 
USEPA, and CDPHE in their evaluation of the data to make decisions about the impacts of D&D 
activities. The data must be scientifically defensible and consistent with sound scientific principles 
and standards for data collection. 

The analytical methods that will be used to obtain data for chemical constituent concentration or 
activity are shown in Table 2. These methods imply detection limits which are of the appropriate 
degree of sensitivity to determine if the presence and concentration of constituents in the surface 
water samples are indicative of influence of D&D activities on water quality. All metals, 
radionuclide, and organic analyte data will be validated by an independent data validator through 
the EG&G Sample Management Office unless the users of the data specifically request in writing 
to Surface Water Branch to forego validation. 

At least 10% of the chemical analysis data shall be quality control samples to ascertain 
reproducibility of analytical results and evaluate the potential for cross-contamination between 
samples collected by the automatic samplers and composited in the dedicated carboy containers. 
Duplicate samples shall be submitted to ascertain field and analytical reproducibility. Equipment 
rinseate samples will be analyzed to evaluate potential cross-contamination. 
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6.2.7 Work Product Objectives 

The work products resulting from this task are as follows. 

1. Continuous record (electronic and hard copy) of stream stage and discharge. 

2. Continuous record of pH and electrical conductivity at D&D subbasin stations. ‘ 

3. Calibration / inspection notes for monitoring equipment 

4. Chemical analysis data for water-quality constituents (Table 2) 

6.2.8 Acceptable Criteria 

Surface Water Branch personnel and RPD personnel will evaluate the data to determine the 
reliability of the data. Criteria applicable to acceptable data collected under this task are as 
follows. 

1. Less than 5% missing continuous record of stream stage and/or discharge, pH, and electrical 
conductivity. 

2. Less than 5% missing calibration and inspection notes for computation of stream stage and/or 
discharge, pH, and electrical conductivity. 

3. Analytical data should be “non-rejected” data as determined by the data validator, and hold- 
times form sample analysis should not be exceeded. 

4. There should be no question about the meaning of recorded field notes. 

6.2.9 Applicable Software 

As mentioned preiriously, there are software requirements for the data-collection task. ISCO 
Flowlink, Version 2.0 will be needed for operation of the ISCO equipment. EXCEL 5.0 is needed 
to perform data-reduction tasks for the stream stage / discharge data. Statistical Analysis System 
(SAS) software also is required to work with the chemical analysis data obtained from WEDS. 

6.3 Data Analysis and Reporting 

6.3.1 Task Description 

The data analysis and reporting task involves data compilation, evaluation, and reporting of the 
data collected in the data collection task. This task is completed in the ofice on personal 
computers. The data will be evaluated for quality assurance and consistency, and then 
characteristics of the data will be statistically quantified using SAS. The statistical analysis results 
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shall be published in a report by Surface- Water Branch, and the report shall be submitted to the 
RPD project manager approximately 20 months after commencement of the monitoring activities. 
This schedule is consistent with the requirements of the IA IM/IRA, DD. An expedited D&D 
schedule shall force earlier publication of a report to accommodate commencement of D&D. 
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Currently (1 1/94) the format of the data reports has not been determined. There are several ways 
in which the data may be reported. The IA IMflRq DD requires specific tasks for computing 
warning and action concentrations or activities for individual chemical constituents. This will 
require performing statistical analysis of the data collected for each chemical constituent at each 
monitoring location to determine characteristics of the distribution of the chemical constituent 
data. The mean and standard deviation of the data distributions for chemical constituents will be 
used to amve at warning and action limits for water discharged from D&D areas, where one 
standard deviation from the mean will be a warning limit and two standard deviations from the 
mean will be an action limit. 

6.3.2 Types of Data 

A description of the data collected for this task can be found in section 6.2.2 of this technical 
design document. These data will be the subject of interpretive reports that will be written by 
Surface Water Branch and delivered to RPD. The report(s) shall at least contain the following 
material. 

1. Continuous record of daily mean discharge for each station 

2. Continuous record of daily mean pH and electrical conductivity for each D&D subbasin 
station 

3. Summary statistics for each chemical constituent, including computation of warning and 
action limits for each station. 

4, Summary of significant findings and conclusions drawn fiom evaluation of the data. 

6.3.3 Records Produced 

The records produced for this task include reports containing the items listed in section 6.2.2 of 
this report. Letters of transmittal of the reports to RPD also are records produced by this task. 

6.3.4 Applicable Instructions and Methods 

There are not citeable materials that proceduralize or otherwise document instructions or methods 
for this task. 
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6.3.5 Required Resources 

At least one Environmental Engineer or Environmental Scientist is required to produce the 
required reports for this activity. A 486 PC equipped.with SAS, EXCEL 5.0, and a word 
processor (e.g. Microsoft Word) is needed for this task. 

6.3.6 Data Quality 

Data quality will be evaluated as part of the data analysis and reporting task. Duplicate chemical 
analysis data will be compared to determine reproducibility of analytical results. Equipment 
rinseate samples will be examined to determine whether or not cross-contamination from 
automatic sampling equipment is occurring. Cation / anion balancing will be done to ascertain the 
quality of metals analyses and anion analyses. Examination of the data for outlier data values will 
also be done using box and whisker plots. 

The stream discharge data will be evaluated to provide descriptive qualification of the discharge 
record quality. For example, if flow-control device leakage is observed, an estimation of the 
relative quantity of flow not measured will be provided. 

6.3.7 Work Product Objectives 

The work products for this task are reports that summarize the data and provide warning and 
action limits for D&D. The report(s) shall at least contain the following material. 

1. Continuous record of daily mean'discharge for eachstation 

2. Continuous record of daily mean pH and electrical conductivity for each D&D subbasin 
station 

3. Summary statistics for each chemical constituent, including computation of warning and 
action limits for each station. 

4. Summary of significant findings and conclusions drawn from evaluation of the data. 

6.3.8 Acceptable Criteria 

The reports shall be scientifically defensible, understandable to a non-technical audience, and have 
a professional appearance. The reports shall contain all available data, The reports shall be 
prepared in a timely fashion so as to meet IMmRq DD schedules and/or future D&D schedules. 

6.3.9 Applicable Software 

As mentioned earlier, a 486 PC equipped with SAS, EXCEL 5.0, and a word processor (e.g. 
Microsoft Word) is needed for this task. 
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7. ENVIRONMENTAL SAFETY AND HEALTH COMPLIANCE 

Compliance with either an existing or new Health and Safety Plan will be required to perform the 
work in the field. An appropriate existing Health and Safety Plan currently (1 1/94) hamot been 
identified. However, several existing Health and Safety Plans cover similar work at WETS, 
including a plan that the USGS uses for their stream gaging work at RFETS. An existing plan 
will be modified to suit IA IM/IRA needs if an existing plan doesn’t already accommodate those 
needs. 

8. SCHEDULE 

The schedule of tasks/activities for this program are shown in a Gantt chart in Figure 4 and in a 
PERT chart in Figure 5 .  Implementation of the IA IM/IRA, DD surface-water monitoring 
requirements began on October 3, 1994. The current (1 1/94) schedule for installation of the 
monitoring stations calls for completion of all installations by March 15, 1995. This early 
completion date is desired to facilitate spring record collection at stations that rarely flow at any 
other time of the year. Commencement of monitoring is scheduled for March 30, 1995. This 
schedule is somewhat tentative because at the time of this writing, the IA IM/IRA, DD is not yet 
approved by the regulatory agencies. 
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Figure 4. Industrial Area IM/IRA Surface Water Monitoring Program Schedule: ' 
Gantt Chart. 
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Figure 5. Industrial Area IMIIRA Surface Water Monitoring Program Schedule: 
PERT Chart. 
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9. FUNDING 
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Funding for this program comes from two sources within the RPD and Surface Water Branch 
organizations. Work Package number 12196 is fbnded by Budget and Reporting Code (B&R 
Code) EW2010302 by DOE Environmental Restoration. Work Package 12196 fbnds the 
installation of the monitoring stations, including procurement of all equipment. Work Package 
number 61207 is fbnded by B&R Code EW7030000 by DOE Transition Management. Work 
Package 61207 will ultimately take over the responsibility for the operation and maintenance of 
the monitoring stations as an activity for the transition of the RFETS facility to a D&D mode of 
operation. Fiscal Year 1995 fbnding for the program is approximately $500,000. 

10. REFERENCES 

EG&G, 1994a, “Industrial Area Interim Measure / Interim Remedial Action Decision 
Document,” EG&G Rocky Flats, Inc., Rocky Flats Environmental Technology Site, 
Golden, Colorado, Section 5 .  

EG&G, 1992, “Rocky Flats Plant Drainage and Flood Control Master Plan, Woman Creek, 
Walnut Creek, Upper Big Dry Creek, and Rock Creek, l1 EG&G Rocky Flats, Inc., Rocky 
Flats Plant, Golden, Colorado, Section VII. 

EG&G, 199 1, “Quality Assurance Program Planning,” EG&G manual number 1-50000-ADM- 
02.0 1, EG&G Rocky Flats, Inc., Rocky Flats Plant, Golden, Colorado. 
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REPORT DATE OBMAR95 RUN NO. 4 5 6  
09 : )s  

Total Coat - 1.~1 2 . Roalduo Stablllxatlon 

COST MADINC REPORT 

TOTAL USACE FOR YEAR 

STAM DATE 0i~ua94 FIN DATE 15MAR44 

DATA OATS OlocI94 PACE NO. ,1 

C - NONLABOR 
10103 1.1.1 SALTS PROCESS AND FACILITY PREP 
10201 1 . 2 . 1  COMBUSTIBLE PROCESS L PACILITY PREP 
IO401 1 . 4 . 1  AS11 PROCESS AND FACILITY PREP 
10501 1.5.1 WET RES PROCESS L FACILITY PREP 
10601 1 . 6 . 1  IMPLEMENT NEW TECNNOLWIE9 

TOTAL C 

E ~ NLABEXPS 

10101 1.1.1 TRTKT PROCESS L FACILITY SELECTION 
10102 1.1.2 ACTIVITY BASEO A U T ( I O R I Z I T 1 O N  
IO101 1.1.1 SALTS PROCESS Nm FACILITY PREP 

11175894 4687018 
1167171 15114850  

11561131 6401781 
. 510990 1617806 

786667 411113 

786667 17128611 
_____-__._ __.-______ _ - - - - - - - - -  . 

17Y62911 
16601111 
17961913 
7 9 4 9 9 4 5 
1200000 

61677892 
. _  ---.--____ 

28961454 

_ _  

524111 411130 516427 

509828 

1058109 

2461047 
113819 

5 4 6 9 1 1 9  
_ _ _  _ _ _ _ _  

11156 

6772182 

2 6 4 0 1 4 0  

7948874 

14816981 

6 1 0 1 2 8  
381191 
152557 

52?113 

507181 

1850746 

2451161 
111171 

146711 1401500 
155520 
100000 

2500000 
161010 

1916000 
2 0 0 0 0 0 0 
155520 
100000 
9000000 
lSS520 
160000 

8500000 
800000 

29517080 
_.________ 

400161 121758 
141020 11500 

100000 

163020 

143020 11500 
100000 

155510 

64000  111819 

1068941 861587 
_ _ _ _ _ _ _ _ - -  .__._.___- 

514111 

264118 

1916000 

850146 

70886 

111171 

1749445 
- - ~. -. - - 

11112  

579152 
4010511  

2080 
1116605 

Y 1 9 9 0 8  
2 5 8 1 9 2 6 

679101 
4161144 

8 1 4 8 5 1  
11000 

607777 
179861 
151944 
158168 

507781 411690 

1744681 255119 

192793 10104 1.1.4 FACILlTY OPERATION SALT 
1 0 1 0 2  1 . 1 . 2  ACTIVITY BASED AVTNORlZATION 
10101 1 . 2 . 1  COMBUSTIBLP PROCESS L FAClLITY PREP 
10204 1 . 1 . 4  FACILITY OPERATION COMBUSTIBLES 
10401 1 . 4 . 2  ACTIVITY BASED A.UIIIORIZATION 
1 0 4 0 1  1 . 4 . 1  AS11 PROCESS AND FACILITY PREP 
3 0 4 0 4  1 . 4 . 4  FAcILITr OPERATION ASH 
iosoi 3 . 5 . 7  .kcrivItr BASED AIJTNORIZITION 
10501 1.5.1 WET RES PROCESS L FACILITY PREP 
10504 1.5.4 FACILITY OPERATION WET RES' 
lo801 1 . 8 . 1  P R D C W  CONTROLS 

TOTAL E 

I. ~ LABOR 

1850746 1521188 

89114 
1 9 6 6 8 6 0  

111171 91157 _._.____ _ _ _ _ _ _ _ _ _ _  

1067164 

1610910 
74971 

1402582 4810006 

11111 

6745084 

214100 
6001061 
1611155 

7916951 

1146611 
4 3 4 5 2 8  

607777 
379861 
151944 
47831 

4616805 

27127 

5548176 

837179 
2105888 

6512111 

11938127 

499946 
112466 
1 2 4 9 8 6  

5447174 

11212 

045084 

1496677 

7916951 

14767415 

607777 
179861 
151944 

IO101 
IO102 
10101 
10104 
1 0 2 0 1  
10101 
10204 
10101 
1 0 4 0 2  
10401 
10404 
10502 
10501 
10504 
10601 
10602 
30601 
10701 
10702 
I0704 
10801 
10801 
10801 
10804 
10805 

TOTAL 

1.1.1 TRRIT PROCESS b FACILITY SELECTION 
1.1.1 ACTIVITY BASE0 AVTNORIZATION 
1.1.1 SALTS PROCESS AND FACILITY PREP 
1.1.4 FACILITY OPERATION SALT 
1 . 1 . 2  ACTIVITY BASEO AUTIIORIZATION 
1.1.1 COMBUSTIBLE PROCESS L FACILITY PREP 
1 . 2 . 4  FACILITY OPERATION COMBUSTIBLES 
1.1.1 INOPCANIC REPACK 
1 . 4 . 2  ACTIVITY BASEO AUTIIORIZATION 
1 . 4 . 1  ASH PROCESS AND IACILITY PREP 
1 . 4 . 4  PACILITI OPERATION ASH 
1 . 5 . 1  ACTIVITY BASEO AVTIIORIZATION 
1.5.1 Wm RES PROCESS L FACILITY PREP 
1 . 5 . 4  rAciLm? OPERATION WET RES 

195684 
1149147 
571672 

1171421 
611541 

202165 
954911 

1 2 4 6 6 8 8 
11840 

786724 
500178 

'2411607 
757775 

1148075 
11840 

119846 
511131 

8198 

5116 
114 

296101 
21300 

610228 
381191 
151557 
158806 

21969 580166  
1704684 
4199711 

31741496 
2960226 
1 6 6 4 0 2 5  
7780145 
19486282 
2824796 
4401050 

19011208 
2817148 
2 9 4 9 8 5 5  

51744812 
2192109 
319779 
116111 
16110L 

1481314 

1101500 
4288752 
1680470 
1072188 
454096 

a o i o i i  

3889102 

1601166 
1067021 
573672 

1817715 

4565016 

9765562 

401917 
251198 
100479  

1097101 
155240 

1.6.1 SOLI0 RESIDUE CHAVACTERIZATION 2181911 
1 . 6 . 2  MEAD SPACE CAS SAMPLING 319779 
3 . 6 . 1  IMPLEMENT NEW TECIINOLWIES 110975 
1.7.1 ELEVATED 111 ER SALT DRUM 361792 
1.7.2 8171 DRUM VENTIN0 1186011 
1.7.4 MITICATION OF ANTICIPATED SAFETY CONCERNS 179774 
1.8.1 P R O O W  PLANNING 802500 

141100 
114418 
85775 
8 9 1 8 8  

1 . 8 . 2  P R o a W  CONTROLS 
1 . 8 . 1  P R W W  XNTECRATION 
1 . 8 . 4  CONFICURATION MANAOEIIENT 
1.8.5 STAXEHOLDER INVOLVEMENT 

L 

REPORT TOTAL 

- 

____._____ ________.. _.-_______ _ - _ _ _ _ _ _ _ _  ____._____ .______--- -..--_____ ____----._ ______-.-- __-..___.- _ _ _ _ _ _ _ _ _ _  
18915808 14911440 17468774 2 6 3 9 1 5 4 8  28106912 11165812 1 1 0 9 8 9 5 2  20813168 193091424 
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2010) 
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ACTIVIM ORlG REM EARLY EARLY Res wm I w 9 7  
KTIVITY ID DESCRIPTION DUR DUR START FINISH  NIDI J I F I ~ ~  

I 

L l  1 FY94 ACTlVlTY 100 0 25APR94A 3OSEP94A- 

L1 44 D6D Projecl Management Elm. m Rms. 415/416 567 464 3OCT94A 13FEB97 

25 0 3OCT94A 4NOV94A 

L1 47 Work Package Development 25 0 30CT94A 4NOV94A 

\1 48 Cost Estimate 10 0 5DEC94A 16JAN95A 

\1 48 Schedule Development 

r l  0 D&D of Building TT7, Rms. 415/416 567 464 30CT94A 13FEB97 3 
FYMACTM'W I 

I 
I 

E-? - 
c E w h - w -  - 

E- - 
I - 

'DevehoBCPhwMQtlonalFd 
\ l  49 Develop BCP for Additional Fundim 10 0 15DEC94A 26JAN95A 

41 51 BCP Change Control Board Approval 0 0 26JAN95A 

D&D Plan/ QURB 

L418 , 

41 103 D6D Plan Approval 0 0 23DEC94A 

41 104 D6D SURB Development 17 0 16OCT94A 9NOV94A 

: I .. 
H ~ a ~ s u ~ ~ ~ e v e b p n e n (  

I p r e p a m ~ ~ ~  
I - 

I -  
~ ~ T ~ / ~  - - 1  A1 80. Material Tooling I Removal 103 36 28NOV94A 26APR95 

A1 105 Prepare SURB Document 2 0 180CT94A 190CT94A 

A1 108 SURB Waste Estimate 10 0 180CT94A 31OCT94A 

A1 110 Present SURE Document 15 0 2OOCTS4A 9NOV94A ~ 

A1 115 SURB Board Approval 0 0 9NOV94A 

BiBEqu$mMlrnontoy 

IEwM-nl-w* 
- I  A1 359 Equipment Inventory 16 0 26NOV94A 19DECWA 

I - - 
ESumwmELtd L 

I 
E-- 
+sumeOprd 

MateriaVTo6ling Removal a 

Target Dale 24JAN95 
Plot Date , 1 4 W 9 5  
Data Data 7MAR95 
Pro ecl start 1AUG66 
Profed Finish 13FEB97 

yR)l 

EG&G R.F.E.T.S., Inc 
Bldg. 777 Rm. 415/416, Met. Lab 

W A ~  D a m b a n s  a i  Qnn3 rn v v VI n I a b n a y w  n I UVVL I VI 
jc) Pdmavera !Systems. Inc. 
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A1 415997 D6D Engineering Rm. 415 15 15 WUL95 25JUL95 

A1 415989 D(LD Package Release Rm. 415 0 0 25JUL95 

A1 4521 BOM Preparation 5 5 SJUL95 llJUL95 

2 

A1 6651 Issue BOM Glove Bags (Long Lead hem) 0 0 5JuL95 

A1 6511 Prepare BOM Rm. 416 (WCP 11) 5 5 5JUL95 11JUL95 

A1 6521 Issue BOM Rm. 416 (IWCP #l)  0 0 11 JUL95 

A1 651 Prepare BOM Rm. 415 (MICP 13) 6 5 5JUL95 11JULQ5 

A1 652 Issue BOM Rrn. 415 (IWCP 13) 0 0 11 JUL95 

A1 455 Identify Procedure Changes 5 5 24APR95 28APR95 

Standards 
I 

A I  20 Standards Review 32 15 lOFEB95A 27MAR95 

, O I N I D I J I F  

I Y95 N96 I FVQ? 
A I  MI J I J I A I  S I  01 N t D I  J I F I MI A I  MI J I J I A I  S I  01 NI D I  J 1 

!view 

I H u a y x x  

Target Data 24JAN95 
Plot Date 14MAR95 
Data Date 7MAR95 
Project Start 1AUG88 
Project Finish 13FEB97 
(c) Pdmavera Systems, Inc. 

Plot date: 14MAR95 Stetusad through OeMAR95 NFQl e*r S d  10 

EG8G R.F.E.T.S., Inc Data I Rewsion I Checked I Awroved 
Bldg. 777 Rm. 41 5/416, Met. Lab 

Work Package #13002 Total Project 
I 

I I I I 
I I 



ORlG REM EARLY EARLY 
KTIVITY ID DESCRIPTION DUR DUR START FINISH 

ACTIVITY 

\I 120 Prepare 90-6 Lmer 15 15 7MAR95 27MAR95 

\1 432 Prepare Readiness Assessment Cheddist (ERPD) 20 3 1OFEB95A 9MAR95 

41 433 ERPD Approval RAC 0 0 OMAR95 

\1 434 Prepare Hazard Assessment 5 5 26JULQ5 lAUQ95 

A1 456 ORC Approval for lWCP #3 5 5 16AUG95 22AUG95 

A1 700 Prepare lWCP Rm. 416 D6D (;MI 15 15 l6AUG95 6SEPgS 

A1 701 Rad. Engineerinn Package Review 5 5 16AUQ95 22AUQ95 

A1 702 Standard AURA Review (If Required) 10 10 23AUG95 6SEPO5 

' 

 NIDI J 

Standards I 

E 

I WCPProc 

TO5 I CY06 I FY97 
A I M 1  J I J l A l S l O l N l  D I  J I F 1  MI A I M 1  J I J I A I  S I  O l N l D l  J 

iview 

_ _ _ ~  __ 

amentMuctear 'Safety 

rn A I M I J  I J I A l S l O l N l  D l J  I F l M l  A I  M l J  I J I A l S l O l N l  D l J  
Y95 wm CY97 - t23- - F--w-* 

O/?  rE!s%%o- -- I-' Target Date 24JAN95 
Plot Date 14MAR95 
Data Date ?%E D - i 4  P I e l  

Plot date: 14MAR85 Statused through oBMAR95 e*.I b d  10 

1 CheckedIApproved' Date I Revision EG&G R.F.E.T.S., Inc 
Blda. 777 Rm. 415/416. Met. Lab I I u. . . . . .. . . . . . -. . . -, . . . - _. -__ r l V - 8  1 s - u .  ,-1-- I I I 

Prdect Finish 13FEE97 Work Package #13002 Total Project I I I I 
Jc) Primavere Systems. Inc. I I I I 



ACTIVITY ORlG REM EARLY EARLY 
ACTIVITY ID DESCRIPTION DUR DUR START FINISH 

IWCP/Pm 

A1 703 IWCP Approval #2 0 0 6SEP95 

A1 704 Prepare USQD for fWCP K? 10 10 23AUQ95 6SEP95 

A1 705 USQD Approval 112 0 0 8SEP9S 

A1 706 ORC Approval for MlcP 112 5 5 7SEP95 13SEPQS 

A I  710 Prepare IWCP Rm. 415 DhD (14) 15 15 7SEP95 27SEP95 

A1 711 Rad. Engineering Package Review 5 5 7SEP95 13SEP95 

A1 712 Standard A U R A  Review (If Required) 10 10 14SEP95 27SEP95 

A1 713 IWCP Approval 14 0 0 27SEP95 

A1 714 Prepan, USQD for MTCP 14 10 10 14SEP95 27SEP95 

A1 715 USQD Approval 14 0 0 27SEPS 

A1 710 ORC Approval for IWCP 14 5 5 2BSEPQ5 4OCT95 

A1 4511 Procurement Bldg. 777 30 30 SJUL95 15AUQ95 

A I  0871 Procure Glove Baas (Long Lead) 30 30 5JUL95 l5AUG95 

A1 6531 Procurement IWCP 11 15 15 12JUL95 lAUQ95 

A1 053 Procurement MTCP 13 15 15 12JULQS lAUG95 

~~ 

A1 50 DhD Malntenence AclMtiee 336 336 26JUL95 25NOVW 

A1 416478 DhD Maintenance Engineerinn supPo rl and Supplies 336 336 26JULQS 25NOVW 

A1 416479 Maintenance Rm. 416 (IWCP 11) 85 85 26JUL95 22NOV95 

A1 579 Photograph Rooms 4151416 1 1 26JuL95 26JuL95 

A I  418580 Equipment Systems Isolation Rm. 416 20 20 26JUL95 22AUG95 

A1 416564 Electrical System Isolation 10 10 26JUL95 8AUQ95 

A1 416588 Remove Supporl Equipment 10 10 9AUG95 22AUGgS 

D&D Main1 
DbO M 

MOMsln(onamsl 

A1 418585 Process Line IsolatiowRemoval 5 5 23AUG95 28AUG95 

A1 416590 Misc. Maintenance ActMtles 3 3 3OAUG95 lSEP95 

O I N I  D I  J ~ T  

le5 1 Me6 I k r  
A I  MI J I J I A I  S I  01 N I  DI  J I F ~ A I  MI J I J I A I  S I  0 1  NI DI  J 1 

smentMuclear 'safety 
++PAPPrdm 

n A I M I  J I J I A l S l O l N l D l  J I F l M l A l  MI J I J I A l S l O l N l D l  J ]  
YQ5 FYQ6 N S 7  

(c) Primevere Systems, Inc. 
.. 

yR)( BI 5 d  10 

EG&G R.F.E.T.S., Inc 
Bldg. 777 Rm. 41 5/416, Met. Lab 

Work Package #I13002 Total Project I I I I 

Plot date: 14MAR95 Statused through 06MAR95 
Dale I Rewston I CheckedIApproved 



ACTIVITY ORlG REM EARLS EARLY 
kCTIVITY ID DESCRIPTION DUR DUR START FINISH OINIDIJ I F  

D&D Maintl 

B** E d  10 

14MAR95 EGBG R.F.E.T.S., Inc =EErw- yR)( 
Target Date 24JAN95 
Plot Date 
Data Date 7MAR95 
Project Stafi 1AUGBB 

II -a= 
o/r Bldg. 777 Rm. 415/416, Met. Lab 

Project Finish 13FEB97 Work Package #I13002 Total Project 

A1 415250 Glovebox Removal GB201QB205 57 57 7NOV95 5FEB96 

A1 415255 RCT Survey of Glovebox Interior GEQOl-GB205 5 5 7NOV95 13NOV95 

A1 415215 Erect Scaffolding GBMlQBM5 1 1 14NOV95 14NOV95 

A1 415280 Decontaminate Interior of Glovebox GB201-GB205 5 5 14NOV95 2ONOV95 

A1 415285 Lead Removal GB201QB205 10 10 21NOV95 B D E W  . 
A1 415270 Send D N ~ S  to Drum Counter GB201-GB205 1 1 7DEC95 7 D E W  

Plot date: 14MAR95 Stetused through OBMAR95 
Date Revision Chedted Aw roved 

I t O I N I D 1  

?95 I t Y e e  I we7 
A I  M I J  I J l A I  S I  01 Nl D l  J I F 1  MI A I  MI J I J I A I  S I  01 N l  D l  J 

ance 

UAIMI  J I J I A I S I ~ ~ ~ ~ ~ ~ D I J  I F I M I A I  M I J  I J I A I S I O I N I D I  J I 
Y95 wee tY97 

(c) Primavera Systems. Inc 
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ORlG REM EARLY EARLY ' ACTIVITY 
ACTlVrrY ID . DESCRIPTION ' DUR DUR START FINISH ' 0 1  N I D I J I F 

D&D Maintr 

A1 415788 Lead Removal 6821268214 10 10 21MARW 4APRW 

A1 415772 Era3 Scaffolding 0821248214 1 1 2APR08 2APRW 

AI 415770 Send D N ~  to Drum Counter 08212438214 1 1 5APRW 5APRW 

A1 415774 lnstsll Tent Bag 0821248214 7 7 5APR98 lSAPR96 

A1 415778 Test Bag 68212-08214 1 1 l6APRW l8APRW 

A1 415780 Remove Zone I HVAC Exhaust 0821248214 4 4 17APRW 22APRW 

A1 415782 RemovelSize Reduce GB/Padcage 08212-08214 25 25 23APRW 28MAYW 

A1 415784 Decon Bag 68212-08214 2 2 29MAYoe 3oMAYW 

2 31MAYW 3JuNW 

Dismantle Scaffolding 68212-08214 1 1 4JuNBB 

A1 415788 Remove Containment GB212QB214 2 

A1 415788 

A1 415700 Glovebox Removal GB212-GB214 Complete 0 0 UUNW 

A1 415815 Glovebox Removal 0821608221 105 105 18APRW 18SEP98 

A1 415818 RCT Survey of Glovebox Interior 0821608221 5 5 18APRW 24APRW 

A1 415817 Decontaminate Interior of Glovebox Q821608221 5 5 25APR98 lMAYW 

A1 415818 Lead Removal 0821608221 32 32 2MAYW 17JUNW 

A1 415820 Erect Scaffolding 08216-68221 1 1 SJUNW SJUNW 

A1 415810 Send Drums to DNm Counter Q8216-08221 1 1 18JUNW 1BJUNW 

A1 415821 Install Tent Baa 0821848221 10 10 l8JUNW lJULge 

A1 415822 Test Bag 0821608221 2 2 2JULge 3JULO8 

A1 415825 Remove Zone I HVAC Exhaust 08216-68221 8 8 SJULge 12JULO6 

A1 415828 Remove/Size Reduce GlovebowPackage 0821608221 40 40 1SJULO6 9SEPW 

A1 415827 Decon Bag 0821608221 2 2 lOSEPW llSEP98 

A1 415828 Remove Containment 68218-08221 2 2 12SEPO6 13SEP98 

A1 415620 Dismantle Scaffolding 0821608221 1 1 18SEP98 l8SEPW 

-A1 415830 Glovebox Removal 0821608221 Complete 0 0 16SEPO6 

O I N I D ~  J IF 

Io5 I FYW I Mor 
A I  MI J 1 J I A I  SI 01 N I  D I  J I FI M ~ I m  J I AI SI O~m D I  J 

m e  
O h d  Aomoval GB212-G,8214 
I 

IEred S&foldlng 08212+3214 

send Dnrm lo & Cwntw OW1208214 I 
0 I d  Tent RYQ 0821208214 - 

IT- RYQ 082120821~4 

Remove Zone I W& E~tmud 08212GB214 0 

Removelsh Reduca GsrPaasge 0821208214 0 - 
logon Bag 682!268214 

n A l  M l J  i J I A l S i O l  NI  D I J  IF1 MI A I  MI J I J I A l S l O l N l  D l  J I 
YO5 MW M07 

Target Date 2UAN05 
Plot Date 14MAR05 
Data Date 7MAR05 
Project Start lAUG88 
Project Finish 13FE807 
(c) Pdmaveta Systems. Inc. 

ana n e  io  

EG&G R.F.E.T.S., Inc 
Bldg. 777 Rm. 41 5/41 6, Met. Lab 

Work Package #13002 Total Project 

Plot date: 14MAROS Slatused through 06MAR95 
I Checked I Approved 
I I 

I I I 

Date I Revision 



ACTIVITY ORlG REM EARLY EARLY 
KTIWTY ID DESCRIPTION DUR DUR START FINISH m m  

I D&D Maintf 

A1 70182 Internal Verification 5 6 26NOV90 4DEC90 

A1 70181 Closeout Operations 10 10 26NOVW llDEC90 

A1 70183 hepare Final Report 10 10 5DECBe l8DECge 

A1 70184 Submit Final Report to DOE 0 0 l8DEC90 

O I N I D I ~  

1 UJ I r i w  I r . iui  
I MI J I J I A I  SI Ol Nl D I  J 1 l - 1  MIA1 MI J I J I A I  S I  O~lm D l  J 1 

!outNerification' 

n A I  MI J I J l A I  S I  01 N l  D I  J IF1 MIA1 MI J I J I A l  S I 0 1  N I  D I  J 1 
v95 M90 M97 

. ___, __ - . -. . . . . . . . . - 
DHIyym( Iyl lEsTQIE 

Target Date 24JAN95 
Plot Date 14MAR95 
Data Date 7MAR95 
Pm]ect Start 1AUG88 
Project Finish 13FEB97 

===..: &t%!z?- 
o / c  z%& - - Rvrh 

IC) Pdmavera Systems. Inc. 

Plot data: 14MAROS Statuwd through: OeMARQS 
Date I Revision I Checked I Amroved 

WII o m  IO 



ACTIVITY ORlG REM EARLY EARLY 
KTIVITY ID DESCRIPTION DUR DUR START FINISH 

Target Date 24JAN95 ~ & y l J & l g m - l  yR)' B1 10 d 10 

Data Date 7MAR95 
Project Start 1AUG88 
Project Finlsh 13FEB97 
(c) Primavera Systems, Inc. 

Plot Date 1 4 M 9 5  _I PKw-8.r EG&G R.F.E.T.S., Inc . 
O / P  L22!!zold*l Bldg. 777 Rm. 41 5/41 6, Met. Lab 

Work Package #I13002 Total Project 

91 70185 DOE Review and Comment on Flnal Report 15 15 19DEC98 WAN97 

41 70160 Incorporate Commenta 5 5 17JAN97 WAN97 

91 70187 Independent Contractor Verification 6 5 24JAN97 WAN97 

A1 70188 Incorporate Comments 5 5 31JAN97 WEB97 

A1 70189 NC Submite VerMcntion Report to DOE 0 0 6FEB97 

hi 7oim DOE Review Pdect 5 6 7FEB97 13FEB97 

A I  70191 DOE Approve Project Closeout 0 0 13FEB97 

A1 70192 Project Complete 0 0 13FEB97 

Plot data: 14MAR95 Statused through 06MAR95 
Date Reviaon Checked I Approved 

I 
I 
I 
I 

'roject Clo 

Ts5 I FYae I N 9 7  
A I  MI J I J I A I S I O I N I  DI J I- J I J I A I S I O I N I  DI J 

DutNerification, 

. I  



A3 805 Remove GBW7 From Room 152 3 0 15DEC94A 15DEC94A I 
S I O I N I  DI  J I F I M I A I  MI J I J I A I S I O I N I D I  J 

w e 7  
Ol N l  D l  J IF1 MIA1 MI J I J I A l  

FY95 kY88 

yR)( gh. 1 d l oT  

EGBG R.F.E.T.S., Inc 
Bldg. 779 Rm. 152/154, Hydride Lab 

~ 

Plot data: 14MAR95 Statused through: 08MARBS 
Date I Revislon I Checked I Awrovef 

~ I I 

(c) Ptimavera Syaems. Inc. I 

Target Date 24JANgS 14MAR95 
Plot Date 
Data Date 7MARgs 
Pro'ecl Star( 1AUG88 
Project Finish 13FEB97 

E, kErEiF- = WE -- 0 /c 



m- R3 10 32 0 3fxTWA 1SNOVWA 

A3 99 DhD Plan Development 32 0 5ocTWA 15NOVWA 

A3 100 Prepare DID Plan 8lde. .nS Rms. 152 I 154 15 0 SOCT94A llocT84A 

A3 101 Review and Revise DID plan 18 0 120CTWA 15NOVWA 

A3 1 w  DhD Plan Approval 0 0 15NOV94A ~ 

A3 104 DhD SUR8 Development 17 0 180CTWA BNOVWA 

Prepare SUR8 Document 2 0 18OCTWA 190CTWA A3 105 

A3 108 SUR8 Waste Estimate 10 0 180CTWA 310CTWA 

A3 110 Present SUR8 Document 15 0 200CT94A 9NOVWA 

9NOVWA A3 115 SURB Board Appmvd 0 0 

I - I 
~ ~ ~ R s v l m m ~  

? O a O h T  mMo-T - 
L ’ (  L 

JRapafOSLJRBDmanent 
* - ~ ~ ~ A ~ W E S ~ O E  

I E-- 
+suFmeoard 
- 

MateriaVTohng Removal - 
I -  

A 3 8 0  Material Toolina I Removal f42 80 1NOV94A 31MAY95 

I b L w l K x x  

Target Date 24JAN95 
Plot Date 14MAR95 
Data Date 7MAR95 
Project Start lAUG88 
Project Finish 13FE897 
(c) Primevere Systems, Inc. 

Plot date: 14MAR95 Statused through 0 8 w 9 5  ypol W Z d  10 

EG8G R.F.E.T.S., Inc Date 1 Revinion I Checked I Approved 
Bldg. 779 Rm. 152/154, Hydride Lab I 1 I I 

Work Package #13012 Total Project I I I 
I I I 



ACTIVITY ORlG REM EARLY EARLY FY85 woe I FY07 
4CTIVtTY ID DESCRIPTION DUR DUR START FINISH ' Y Z j  

I 
Radiological 1 survey 

-1RadSurveyOl mc + Removal Fen 1Y) 
I 
I 

0 5DECO4A 9 D E W  - 1  g ~ R a a a l o o l c a l S u n s v ~ ~ ~  
- I  

\3 305 Red Survey of M i .  Equipment Removal (Rm. 152) 54 10 10NOVO4A 2OMARO5 - 
w 307 Radiological Survey Baseline Room 5 0 28NOV94A 2DEWA 

C3 310 Red Suwey of Qlovebox Exteriors 5 

D 320 Document Radiological Survey ResufVALARA Review '5 0 13DEC94A 1ODEWA , 

43 321 Revise DMR - FOOlO 23 0 llJANOSA 15FEBOSA 

f l R B d d D D l B l S U N B Y m m  * 

f l ~ ~ u ~ d ~ b ~ b ~ ~ d e r b n  , 

WReVtaa DMR - W 1 0  

Environmeital Compliance : 
L l c m m l a I q r n  I 

I 
I 

I 
I 

\3 70 Environmental Compliance 88 0 90CT94A 27FEBQSPP- 

43380 NEPA Documentation (Cxl 29 0 31OCT04A 12MC94A - 
43 375 Document Waste ID ResultslTransmit to NEPA 4 0 310CT04A 3NOV04A 

43 381 Prepare NEPACX Checklist 2 0 4NOVO4A lNOV94A 

m 3 E 4  Flnallre DID NEPACX Cheddist 15 0 8NOVO4A 30NOV94A - 
43388 END Committee Reviews NEPAKX Cheddist 15 0 8NOV94A 30NOV94A - 
43 385 Submit NEPACX Cheddlst to NEPA 0 0 3ONOV94A , 

NEPA DDarmenLallon (CX) 

1 Lbammnl Wasts ID RssulWTrmmndl lo NEPA 

1 

d 
* 4  

gRspreNEP xaleddlsl 

~ - L A % D N E P A ~ C X C ~ ~ ~ ~ ~ ~ (  , 

BENO -W ~evlem NEPA~CX checlhtac 

+SubmnNEAlCXCheddidloNEPA 

H i t ~ n s m l t ~ P A ~ ~ l ~ h e d d ~ m ~ ~ ~  , 

.. A3 381 Transmit NEPA Cwchecldist to DOE 7 0 1DEWA 12DEC94A - I  

I 
I 

A3 303 SubrnitlReview Red Review to CAA DOE(Exdud@ EPA) 4 0 10DECO4A 21DEC94A = I  
A3 394 APENS Approval 0 0 21DEC94A * I  

A 3 3 8 8  DOE concurrena, 10 0 3NOVB4A 3NOV84A l-Dommais 
A3 390 APENS Docvmontaticm 30 0 8NOVWA 21DECO4A - m-- 

E-- 

-7 i s u b m l V R e v i e . r R a d R m w o + M E i w  

12 0 BNOVWA 16NOV94A - 
27 0 8NOV94A 18DECWA - A3 301 Non-Rad Review 

A3 392 Red Review 

+ApENSApproval 

E w w l s a ~  RCRA unn oooi 
A3 395 Withdraw RCRA Unit 80.01 SI 0 30CT94A 8NOV94A - 
A3 398 RCRA Closuro Unit 80.91 Complete 0 0 8NOVO4A 

A3 431 Review and Revise WSRlC 27 0 bDECe4A 27FEBSA 

A3 430 IDR Checldistlstandina Order #22 0 0 8FEBO5A 27FEBgSA , 

I I 
. .  01 N I D I  J IF1 MkAI MI J I J I A l S l O l N l D l  J 1b1 MIA1 MI J I J i A l S l O l N l D l  J 

. .  FY05 I wee ' FY07 

-. , __ -. . 
I- 

Target Date 24JANG- 
Plot Date 14MAR95 
Data Date 7MAR95 
Project Start 1AUQ88 
Project Finish 13FEB97 

I YLE- - BdE.lkmnrn' - - =*am* Rw-m EG8G R.F.E.T.S., Inc 
O / P  T2sc2E#- Blda. 779 Rm. 152/154, Hydride Lab 

sna a d  10 Plot date: 14MARgS Statused through: 08MARO5 
I- I YLE- 

Plot Date 14MAR95 EG8G R.F.E.T.S., Inc Date Revision Checked Aperoved 
Target Date 24JAN95 - Rw-m 

O / P  T2sc2E#- Bldg. 779 Rm. 152/154, Hydride Lab Data Date 7MAR95 
Project Start 1AUQ88 
Project Finish 13FEB97 Work Package #13012 Total Project 
Lc) Primavera Systeme. Inc. 

- BdE.lkmnrn' - =*am* 
sna a d  10 Plot date: 14MARgS Statused through: 08MARO5 

ate I Revision I Checked I Aperoved 



A 3 9 0  Engineering 101 28 14NOV94A 13APR95 

A3 420 Photograph Rms. 1Wl54 for Engineering Package 1 0 14NOV94A 14NOVWA 

A3 421 RCT Baseline S w a y  GB Int Rm. 152 (Smear) 5 0 17JAN95A 25JAN95A 

A3 423 RCT Baseline Survey OB Int. Rm. 154 (Probe) 5 5 7MAR95 13MAR95 

A3 422 Document Result8 RCT Survey for Baseline 24 1 17JAN95A 13MAR95 

A3 424 Design 88 28 SDEC94A 13APR95 

A3 152425 Prepare DeadivaUon Engineering Packams 79 19 SDEC94A 31MAR95 

A3 152820 Deactivation Engineering Rm. 152 24 1 SDEC94A 7MAR95 

A3 152821 Deactivation Package Releasa Rm. 152 0 0 7MAR95 

A3 154820 Deactivation Engineering Rm. 154 55 19 5DEC94A 31MAR95 

A3 154821 Deactivation Package Release Rm. 154 0 0 31MAR95 

A3 154425 Prepare D6D Engineering Packages 15 15 24MAR95 13APR95 

A3 152824 DID Engineering Rm. 152 15 15 24MAR95 13APR95 

A3 152435 D6D Package Release Rm. 152 0 0 13APR95 

A3 154824 D6D Engineering Rrn. 154 15 15 24MAR95 13APR95 

A3 154435 D6D Package Release Rm. 164 0 0 13APR95 

A3 452 BOM Preparation 38 24 17FEB9SA 7APR95 

A3 885 Issue BOM Glove BagsIDependent OB70/80 707D Mod) 0 0 8MAR95 

A3 851 Prepare BOM Rm. 152 (WCP #l)  5 0 17FEB95A 23FEB9M 

A3 852 Issue BOM Rm. 152 (WCP #l) 0 0 23FEBMA 

A3 658 Prepare BOM Rm. 154 (IWCP #3) 5 5 3APR95 7APR95 

A3 859 Issue BOM Rm. 154 (WCP 13) 0 0 7APR95 

A3 455 Identify Procedure Changes 5 0 12DEC94A l9DEC94A 
1 

I Engineerin4 
E*rblg . , 

EG&G R.F.E.T.S., Inc 
Bldg. 779 Rm. 152/154, Hydride Lab 
Work Package #13012 Total Project 

A3 20 Standards Review 38 1 17JAN95A 7MAR95 

Plot -10: 14MAHW5 SUINSW UlroUgn: OgMAHV5 

Date Revision Checked I Approved 

I I 
I 

Standards qeview 
WSIandardrRevlen 

- I  
1 

O I N ~ D I  J I F I M I A I M I J  I J  IAISIOINIDI J IF IMIA IMIJ  I J I A I S I O I N I D I Q  
I 

FY95 I Ne6 I FY97 

(c) Primayera Systems, Inc. 

I H w y o Q (  I UJLESTOIE 

Target Date 24JAN95 
Plot Date 14MAR95 
Data Date 7MAR95 
Project Start 1AUG88 
Project Finish 13FEB97 

8** 4 d 101 -. . . . __.---_- -. . ._. . --... --- 



ORlG REM EARLY EARLY 
DUR DUR START FINISH O I N ~ D ~ J  ~ f l  ACTIVITY 

4CTIVlTY ID DESCRIPTION 
I 

Ye5 I wee I by97 
A I  MI J I J I A I S I O I N I  DI  JTR M I A I M I  J I J I A I S I O I N I D I  J I! 

(c) Primavera Systems. Inc. 

!view 
ire 904 Mer 

I 
k Y n n y ~ r n T Y p E  
I w u I y o Q (  

Target Date 24JAN95 
14MAFt95 Plot Data 

Data Date 7MAR95 
Proiect Start 1AUG88 

I YILESTONE 

slam I l d  10 Plot date: 14MAR95 Statused through 08MAR95 -gJp&tY- -' 
Checked Approved Date AevlSiM EG&G R.F.E.T.S., Inc 

Bldg. 779 Rm. 152/154, Hydride Lab 
Project Fmish 13FEB97 Work Package #13012 Total Project 

-rn = T Z s E S  
0 

I I 
1 



ACTIVITY ORIG REM EARLY EARLY 
ACTIVITY ID DESCRIPTION DUR DUR START FINISH  NIDI J IF  

I I N 9 7  Mse 
I MI J I J I A I  S I  O IN I  DI  JTF~ M I A I  MI J I J I A I S I  01 Nl D I J  I! Y95 

lance 

M I A I M I J  I J  I A I S I O I N I D I J  I F I M I A I M I J  I J ~ A I S J O I N I D I J  
'y95 I Nse M97 

Fld date: 14MAR95 statused Ihrough: OBMAR95 8*.I e m  10 

=gp&$yY- 
m' - R o g r B -  Date Revislon I Chedted Approvd EG&G R.F.E.T.S., Inc Target Date 24JAN95 

Plot Date 14MAR95 
Data Date 7MAR95 
Proiect Stafl 1AUG88 1 
Project Finish 13FEB97 
(c) Pdmavera Systems. Inc. I 
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E 2 , 0 8 4 , 0 0 0E 2 , 0 8 2 , 0 0 0 E 2 , 0 8 6 , 0 0 0
1

E 2 , 0 8 1 , 0 0 0 E 2 , 0 8 6 , 8 0 0

PLATE 1
AMERICIUM

SPECIFIC ACTIVITY MAP

E6-WE7-W E8 10 JE9-1O ,£10>tOmE1t-t0JtEi2-fOJ?3-W
^ E H ) ,pV JM IM» BM SHD

EXPLANATIONftO-W.FU-fO

OU 14 IHSS
G4-70,65-70 G$'W G7-10 G8-10 G9-10

' #3-70 Buildings or other structures.W5-70 H6-10 H7-10
KM) (Hi swn i I ; 7qm8 •

Lakes and ponds

-70B22-WC22W
_ • • i
" - • - MM)

Streams, ditches, or other
drainage features

0U14 IHSS boundary

Building footprint
(where overlaps IHSS)

Fences

Paved roads

Dirt roads

A25-10B2S-1Q£25-Um25.1 CE26-p^
154 BM) (H <WB ES4 A •

frft

A27-1OB27-10C27-10D27-1 OE27-10

. _ J I L

^ \IL1
\ \\ L—_ .__, Z^ - 56-/0

156.1 HPGe Data Ranges (pCi/g)

0.1 - 1

1 - 10

10 - 100

100 - 1000

1000 - 10000

• i 1 i •

Notes:
HPGe = High Purity Germanium
pCi/g = picocuries per gram

r _. > \
\4A-10

if :
" T 'r—4 i r

160"
! ULLJ 200 400 800f t

State Plane Coordinate Projection
Colorado Central Zone

Datum: NAD27

i>164.1
o
i

f : , - . . . " . ^ T

U.S. Department of Energy
Rocky Flats Environmental Technology Site

O

; j

Prepared by:
ROCKY FLATSn

EG&G Rocky Flats
P.O. Box 464
Golden, Colorado 80402-0464
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E 2 , 0 6 2 , 2 3 2t 2 , 0 8 2 , 1 3 8

PLATE 2
fflSS 131

ANALYTICAL RESULTS
FOR SURFACE-SOIL SAMPLES

Surface Soil Sample Locations Radionuclides (pCi/g)

- . • : • • P»i '

Bldg. 701 EXPLANATIONBldg. 701 ': C

• Sample Location

O Positive DetectionBldisSf 1

0U14 IHSS

SS430494 SS4-3Q894. 564309949594 SS43Q794_430394 Buildings or other structures

Lakes and ponds

Am-241 0.23JIU. Am-241 0.12#
8^B

U-238 1* Pu 0.

88431994 3S43ia94 8S431794
U-238 0.98* ^ U-238 0,88* _ Pu 0.45#

# 8S43J?694 *

88431684 SS431
Am-241 0.07#
Pu 0.5# •
U'238 0^9*

884 (2184 # 8S432294

0U14 IHSS boundary

Building footprint
(where overlaps IHSS)

Fences

Paved roads

Dirt roads

a^^^?¥^^te?i;fl

Radionuclides:

Am-241 = Americium-241
Pu = Plutonium-239/240
U-238 = Uranium-238

Metals:

Co
Cr
Cu
Hg
Zn

Cobalt
Chromium
Copper
Mercury
Zinc

Metals (Above Background) (mg/kg) BIMAs
BNAs:
*
BAA =
BAP =
BBF =
DBA =
IDP =

Benzo(a)anthracene
Benzojajpyrene
Benzo(b)flouranthene
Dibenzo(a,h)anthracene

lndeno( 1,2,3-cdJpyrene

>v
Notes:

Analytical results are indicated by the chemical
symbol, result, and threshold flag.

Flags are:
* Positive detection above PRG
# Positive detection above background
@ Positive detection above PRG and background
BFG Base fill grab

Estimated or "JT qualified values are reported
as positive detections. See associated data
tables for full data presentation.

Bldg. 701 . 701
iff

Bid a. 71

ss43dea^ SS^3Q494 SS4^05<_^S»*303 SS430794 SS430894 SS430994SS43OO94 SS43O194 SS430294 '394 SS43Q494 SS430194 SS430294 SS430794 SS430894 SS430994SS430094 394 94
BAP 190» BAA 1400*

BAP 1200*
BBF 2500*
DBA 160*

Co 29.7#
ICu 74.1#

5 - •98431084 88431894 SS431794 8843179488431894

4-
i

SS4315i*-' SS431494
BAA 900-

• HAP 4000* •

SS431694 SS431694S8431484 SM31994 SS431294 SS431194 \ SS431034 8S431894 SS431294

BAP 380"
SS431194 ,55431094---

[if4OOaBBF

JS432694
JAP IOC}*

i

88432^94

Cr
Cu

$S4326f4SS412194
Zn '72#

88432294

BM 1100*
68432:194SS432094 M432294

He 0.21#
Zn «40#

884 12194SS432494 SS432094 SS432594SS432594

Zn 126#

SS432494

BM 7900*
# B A P 1700* • B A P 1100" •

1400"8800*

Door 17Door 17

Bldg. 777 20Bldg. 777 40 80ft

5

Bldg. 776 Bldg. 776 U.S. Department of Energy
Rocky Flats Environmental Technology Site J5

Q.
O)
O

JOPrepared by:
ROCKYn

"35
EG&G Rocky Flats
P.O. Box 464
Golden, Colorado 80402-0464

CU

ADMINRECC3DE 2 , 0 8 2 , 2 3 2t 2 , 0 8 2 , 1 3 8
MAP ID: ou-14



PLATE 1
Industrial Area IM/IRA/IP
Groundwater Monitoring

Well Locations in
the Industrial Area

EXPLANATION

Buildings or other structures

n Lakes and ponds

Streams, ditches, or other
drainage features

Building footprint

Fences

Paved roads

Dirt roads

Active Wells

Bedrock; Reactivated for IM/IRA

Alluvium, Reactivated for IM/IRA

Alluvium

Inactive Wells

Alluvium

Proposed Monitoring Well

T69OO
T690F
T690H
T690J
T690K
T690M

250 500 1000 f t

State Plane Coordinate Projection
Colorado Central Zone

Datum: NAD27
I TTgv r^= S i :

I
0

U.S. Department of Energy
Rocky Flats Environmental Technology Site

Prepared by:
ROCKY

O

LO

COEG&G Rocky Flats
P.O. Box 464
Golden, Colorado 80402-0464 ADM/N RECORD

IMAP ID: GW-WELLS June 20, 1995
of /O, Sox I SI



PLATE 2
Industrial Area EM

Verification Monitoring
Locations for

Surface Water and Air

EXPLANATION

Verification Monitoring
Outfall Surface Water Sampling LocationsA

\ Verification Monitoring
Air Sampling Stations

Buildings or other structures

S-104-V WetlandsSW09/

Lakes and ponds

Streams, ditches, or other
drainage features

Building footprint
S-106+

Fences

Paved roads

Dirt roads

Notes:

Air sampling station S-205-V and surface
water sampling station GS22 are colocated.

S-301 -V

452E'U52CBaT4

. , — — — — - /

Scale = 1 : 9900
1 inch represents 825 feet

5 0 0 1000 f t250

State Plane Coordinate Projection
Colorado Central Zone

Datum: MAD27

E

U.S. Department of Energy
Rocky Flats Environmental Technology Site

o
o>
CM
LO
0)

E

Prepared by:
EGzG ROCKY FLATS

EG&G Rocky Flats
P.O. Box 464
Golden, Colorado 80-402-0464

ADMIN RECORD 2
(D
DMAP ID: irn Jilne T9, 1995

4 Of



E 2 , 0 8 2 , 1 3 8 E 2 , 0 8 2 , 2 3 2

PLATE 3
fflSS 156.1

ANALYTICAL RESULTS
FOR SURFACE-SOIL SAMPLES

Radionuclides (pCi/g)

SS435994SS435494 .SS436494. SS437494
U 238 0.9*

SS436994JSS43349A.
U-238 0.99* U-238 086*U-238 0.!U-23S t.1*

U-238 1.2*BF<3
0.98-BFQ

U-238 t« •'

Bldfl. 372A
EXPLANATION

• Sample Location

O Positive Detection

8S435594 88438094
U-238 0.8*

88438094
U-238 0.93*

fi« t37594SS43709488434084
U-238 1-

SS4330B4

i U-238

S8433594
U;38 0.91*

OU14 IHSS

83437694 Buildings or other structuresV ^ 86436184

^ 2 8 4

SS435C94

S843S794
^. U-238 1.2*

SS438194

89436294

8843S6S4

$8436794

• " • ' ' . •

$$437194
^ U-238 0.83*

88437294

88433184
U-Z38 0.83*

88433884
A U-238 ©.94*n

8S434184
~ U-238 1.1*
t| U-238 1.1#BPG

88434884
A U-238 1,3*

I I Lakes and ponds

SS434794
1,1*

83W7794
, U-i 38 0.99*

SS434294
U-238 1-2*

SS43379488433294
U-238 1.3* n

^843*894
OU14 IHSS boundary

Building footprint
(where overlaps IHSS)

Fences

Paved roads

Dirt roads

88438384 8S438394 884368948S433094
U-238 0.94*

$8434394
U-238 -1.1*

88437394 S'l 13789488433384
U 238 0.84* U-238 U-238 1.1* U-238 1,1* U-238

p %. fe ' ^

Radionuclides:

Pu = Plutonium-239/240
U-238 = Uranium-238

SS439194SS438594SS437994

Notes:

Analytical results are indicated by the chemical
symbol, result, and threshold flag.

Flags are:
* Positive detection above PRG
# Positive detection above background
@ Positive detection above PRG and background
BFG Base fill grab

Estimated or "J" qualified values are reported
as positive detections. See associated data
tables for full data presentation.

. T334BSS438694 8643829488438084
U-238

^"

88438794SS438194 88439394

SS438294 88438884 SS439494

* ^ & " i - , iAr^

88438394 SS438994 SS439594

mmmmm 120ft

q
%^£|&&&;88438494

U 238 0.91*
S8439094
U-238 «J2*;

%¥^r*^S
<> U-238 0.82*

U-238 0.85*
o
CD

I
5

U.S. Department of Energy
Rocky Flats Environmental Technology Site 5

Q.

O

Prepared by:
ROCKY FLATS

S " ^ ' l y ^ * ' ' - »

15

<0

. ^ - n ' *» *% EG&G Rocky Flats
P.O. Box 464-
Golden, Colorado 80402-0464

I£ 2,082,138 E 2 , 0 8 2 , 2 3 2
MAP ID: ou-14 ADMIN RECC3D June 02, 1995



E 2 , 0 8 2 , 1 3 8 t 2,082,232

PLATE 5
IHSS 160

ANALYTICAL RESULTS
FOR SOIL-GAS SAMPLES

il Gas (//g/L)

SG220994

80239394

«

8G221394
_ ACETONE '\Ajm
TQ BZME 9.5 *

PCE 1.2

1

SG222294

80223194
BZ 1.1

80224094

80224994

80225894

80226794

S0239494 SQ221494 SQ239594
. 8 Z 1 . 1 A ACETONE 3 ^ PCE 99
1 ^ BZ 1.2 t |

BZME 4.2
PCE 88
TCE 2.5

80239694 90239794 80239994
_ BZ 2,2

> H BZME 1.3 •

80222394
BZM€ 2.1

80223294
BZME 3

90224194
BZ 1.2

8022S094

S0226994

80221994

8O222494
BZME 8.9

80223394
^ ACETONE 1
«t BZME 1?.

S0224294
BZME 4.3

80225194

80229094

80229994

*

i

80221694 '
~ BZME 6.3
^ PCE 1.8

i

SG222594
A B Z 1.2
^ SZME 2.7

i

80223494
BZME 2.3

80224394
BZ 1.8

fy BZME 3.6

80225294
^ BZME 8.3

80226194

80227094
-ACETONE 2.6
H BZME 7.1

i

i

«

t

i

t

I

t

t

t

i

I

1
t

l

EXPLANATION

Soil-Gas Sample Location

Represents the detection of a target analyte
at a concentration equal to or greater than
the detection limit of 1.0 micrograms per liter

0U14 IHSS

O

80221894

/

SG221O94 SG22 794SG221194 802 1294

t K§

>

Buildings or other structures86221994 80222 694 SG22279480222094 802 12194
rr [""~"| Lakes and ponds

8022: 694 SG223694SQ222994 SO2 3094

0U14 IHSS boundary

Building footprint
(where overlaps IHSS)

Fences

Paved roads

Dirt roads

SG22459486224494SQ2!3994

L

8022S394 SG225494

\

:829480221 6394

Notes:

BZ = Benzene
BZME = Toluene
PCE = Tetrachloroethene
TCE = Trichloroethene

Estimated or "JT qualified values are reported
as positive detections. See associated data
tables for full data presentation.

r

SG228094

80ft4020

i

c
(0
<D
+-»

J2
Q.

o

U.S. Department of Energy
Rocky Flats Environmental Technology Site

Prepared by:
ROCKY FLATS 3

.o

EG&G Rocky Flats
P.O. Box 464
<3olden, Colorado 80402-0464

(0

ADMIN RECORD June 08, 1995MAP ID: o u - 1 4

' 3ox/S/



£ 2 , 0 8 2 , 1 3 8 t 2 , 0 8 2 , 2 3 2

PLATE 6
fflSS 161

ANALYTICAL RESULTS
FOR SURFACE-SOIL I
AND FOR SOIL-GAS J

Radionuclides (pCi/g) Soil Gas (//g/L)
!•£S

' f ,i -V-:^v- ^ X-'-

£iKi\H'\> !

"1^ * - )3£~aT* ̂  r * 4

\ ir x.

"" 427
k

EXPLANATION

• Sample Location

O Analyte elevated above background

! .1

Bfdg. #68
- r

0U14 IHSS

Buildings or other structures,A

[""I Lakes and ponds\

L

A -5-- ojy ?«£, ' i.«»fC

:% '? '"-̂ -Jff'*-:J**«5-'-'* *'V""̂ - V^lv^-^iSIJT^S^I.,'*-!.^^?^'^ ,-- ,
0U14 IHSS boundary

Building footprint
(where overlaps IHSS)

Fences

Paved roads

Dirt roads

* f c ' * -
^ * a S > - . £

>•- ^

SS449494 SS449594 SS449794 /^G230094SG229894 SG229994 SG230194
ACETONE 1.5

-3

^•5rr
. • - . j.^^jjrt^^fl

. . f <

\

S8448994 SS4501SM* 8S450294 ss
GB

SO230394 /SQ230494

' #

SQ23O6948Q230594y 9

m&
1r

SS450694/SS450494 SS4S0G94 SS45O734 SS4S08M BS450994 SG2308S4 5G23139480230994^" SQ231094 SG231194 SQ 231294

Radionuclides:

GB = Gross Beta
Pu = Plutonium-239/240
U-2334 = Uranium-233,-234
U-238 = Uranium-2386S45129-*SS4S1094 SS451194

Pu 6.32*
8S451394 SS451494 SS451594 5G231994SG231694 $6231694 SO23189486231734^ 3

SS451694 8S4S1794 SS451894 SS451994 88462Q84
Pu O.23#

ISS452194 Notes:

Estimated or "S qualified values are reported
as positive detections. See associated data
tables for full data presentation.

Radiological results are indicated by the chemical
symbol, result, and threshold flag.

Flags are:
* Positive detection above PRG
# Positive detection above background
@ Positive detection above PRG and background
BFG Base fill grab

80232094 80232494SQ232194 80232294 80232394

\ N

120ft

U.S. Department of Energy
Rocky Flats Environmental Technology Site Q

a
Prepared by
ROCKY

1 5
.Q
(0
a

EG&G Rocky Fiats
P.O. Box 464
Golden, Colorado 80402-0464

AOMIN RECORDE 2 , 0 8 2 , 1 3 8 June 08, 1995|t 2 , 0 8 2 , 2 3 2
MAP ID: ou-14

7



E 2 , 0 8 2 , 1 3 8 E 2 , 0 8 2 , 2 3 2

PLATE 7
fflSS 162

ANALYTICAL RESULTS
FOR SURFACE-SOIL SAMPLES

Surface Soil Sample Locations Radionuclides (pCi/g)

EXPLANATION

• Sample Location

O Positive Detection

0 U 1 4 IHSS

Buildings or other structures

Lakes and ponds

OUT4 IHSS boundary

Building footprint
(where overlaps IHSS)

Fences

Paved roads

Dirt roads

SS454494
Am-241 0.09€H>
Pu 0.46#

Metals:

Cu = Copper
Zn = Zinc

Radionuclides:

Am-241 = Americium-241
Pu = Plutonium-239/240
U-238 = Uranium-238

BNAs:

BAP = Benzo(a)pyrene

- ^ - - • - ^ - - - ' • - ' - - ^ J

Metals (Above Background) (mg/kg) BIMAs

Notes:

Analytical results are indicated by the chemical
symbol, result, and threshold flag.

Flags are:
* Positive detection above PRG
# Positive detection above background
(g) Positive detection above PRG and background
BFG Base fill grab

Estimated or "f qualified values are reported
as positive detections See associated data
tables for full data presentation.

800ft400200

U.S. Department of Energy
Rocky Flats Environmental Technology Site

1
55
Q.
O)
OPrepared by:

EGzG ROCKY FLATS D

"55
_Q
(0

In
9,

EG&G Rocky Flats
P.O. Box 464
Golden, Colorado 80402-0464

T ADMIN RECC3DE 2 , 0 8 2 , 1 3 8 E 2 , 0 8 2 , 2 3 2 June 02, 1995MAP ID: ou-14
/o,



E 2 , 0 8 2 , 1 3 8 E 2 , 0 8 2 , 2 3 2

PLATE 8
fflSS 164.1

ANATX.YTICAL RESULTS
FOR SUIEtFACE-SOIL SAMPLES

(pCi/g)

EXPLANATION

• Sample Location

O Positive Detection

OU14 I H S S

Building or other structures- 4

[ I Lakes a c n d ponds

nsssr

^ f > ~S£"
<

~, & '
*r~

•*t.V-"H.

-••£-

r

IHSS boundary

ng footprint
ere overlaps IHSS)

OU1

Build
(w

Fenc<

v+ t ^ p** '*^jjjr

• ̂  -<: - - ' ^ f^':'E - . ' V ^ -: >x — fr3r *. % ? 4 i T ^ r - : ^ 4SS454694 SS454794 SS454894
U-238 0.99»

roads

Dirt roads

SS454994 SS455094
U-238 I f *

8|S455194

Radionuclicz^les:

U-238 = Uranium-238
8S4C5294 6S455394

U-238 0.88*
lj$455494
M23B 0.94*

SS456694 Notes:

Analytical f^esults are indicated by the chemical
symbol, r s - s u l t and threshold flag.

S845B694 SI 1455794
1*238 1*

Flags are:
* PO:
# PO:
@ PC
BFG

sitive detection above PRG
sitive detection above background
jsitive detection above PRG and background
Base fill grabSS4B5894

Estimated o r T qualified values are reported
as positives detections. See associated data
tables for full data presentation.

40M

CO

U.S. ^Department of Energy
Rocky Flats E nvironmental Technology Site J2

Q.
O3
O
(0Prepared by

ROCKYSi - -

"55
EG&G Roc=ky Flats
P.O. Box -464
Golden, C«olorado 80402-0464

CO

To
<D
COADMIN RECC3D

4
E 2 , 0 8 2 , 2 3 2E 2 , 0 8 2 , 1 3 8

MAP ID: ou-14 June 02, 1995



E 2 , 0 8 2 , 1 3 8 E 2 , 0 8 2 , 2 3 2

PLATE 9
IHSS 164.2

ANALYTICAL RESULTS
SURFACE-SOIL SAMPLES

Surface Soil Sample Locations (pCi/g)

SS459694 SS460294
U-238 0.81*

SS461194
U-238 1.1*

SS458494 SS458794SS458194SS457094
U-238 0.99*

SS457894SS466194
U-238 0.97*SS456194 SS457094 SS457894 SS458194 SS458494 SS458794 SS459594 SS460294 SS461194

~ \~l hS~]

888Bl 88 8 $$460394
U-238

$$468894 $$469694
U-238 0^9*

(8461294$$468294 $$468694
U-23$ 0^3*

$$467194 $$487994
0.94*$$457194 SS4979S4 SS458294 SS458B94 SS458894 SS4S9694 SS460394 {•S4612S4

»u 0.27)!f
EXPLANATION

I
$$4663944 SS460494

Pu 0.t Sf
} U-238 ! •

S4613
u 0.16)4/

$$467294 • Sample Location

O Positive Detection

SS456394 SS457294 SS460494 $S461394

Bid(j. T886A Bfd(j. T886A
8846*494

I

r
0U14 IHSS88460694

,- Pu ai$#
0 U-238 O.93*

8*468994
4»-241 0.18#

0.92*
M-238 1.1*

$$467394
SS4S7394 SJ458994 SS460594 S461 >U 0 .23*

\r Buildings or other structures

[""I Lakes and ponds
»S46159*
Vm-241 0.12#
u 0.45#

\

Bldg. 886 Bldg. 886
•

$8460694
U-238 0.91*

SS488794
Pu 0.21#

$9167494 $8459094
Po O.179P

5 U-238 0.9*

S8466694
SS456S94 S5I97484 SS459094 SS459794 SS480694 .S4615

I

I

SS46169I4
Vm-241 0.11#
•u 0.51#i
J-238 0.85*

$8460794
Am-241 0.065#
PU 0.29#
U-238

$8469894
_ Pu 0.29*
T I U-238 O88*

$$469194$$467694SS46eS94
SS458634 SS457594 SS4591M SS459894 8S460794 iS461

0U14 IHSS boundary

Building footprint
(where overlaps IHSS)

Fences

Paved roads

Dirt roads

i 18461794
-241 (i.1#
0.37#

J8*

$$459994
^ Am-241 0.064*
IS Pu

SS46089488459294$8467694$$466794
U-238 0.84-tI SS456794

r r i 4
B(dg. 8

SS457694 SS459294 SS499994 SS460894 $S4617 , \m-
J'u
-I J-238 0.:U-238 0.84*

Bldg. 3
US461894

1-241 4.
0.74#l

1J-238 0.99*

$$469394
Pu 0.14#

$$460094
Pu

$$460994
SS456894 fSS459394 SS460094 SS460994 •S461

t|u 238 0.82* •

$$461094
Am-241 0.11#

IS461994SS459494
Pu 0.2*

8S46tO94 $8498394 $$460194
A Am-241 OJ067#
f|Pu 0.24#

SS456994 8S4577S4
U-238 0-Se*SS456994 SS458394SS4S7794 SS4S9494 $846019483461 994 $$461094 $8461994 jVm-241 0 .13*

0.56#
li-238 O.H2»U-238 0 JBM*

Metals:

Ca = Calcium
Cu = Copper
Hg = Mercury
Mg = Magnesium
Na = Sodium
Sr = Strontium
Zn = Zinc

luclides:Radio

Am-2-
GA =
Pu =
U-23E

41 = Americium-241
= Gross Alpha

Plutonium-239/240
3 = Uranium-238

- u -J ^

Metals (Above Background) (mg/kg) BNAs
BNAs:

BAP
SS461194SS457094 SS458494 SS460294SS457894 SS458194 SS468494 SS4S8794 SS459594 SS460294 SS461194 SS457094 SS458794 SS45959488456194 SS457894 SS458194

= Benzo{a)pyrene
f

888 $$468894
BAP-

$$459694 $$460394 $8461SS4B7994
Ca 50000*

$$467994 SS468294
BAP 140*

$$468694$$467194•9829̂ 1 $$489594
Ca 71800*

SS4S8894 8$4S9894 $$460394 SS4612
49400*

8 99#
Z i 90-ftT

Notes:

Analytical results are indicated by the chemical
symbol, result, and threshold flag.

Flags are:
* Positive detection above PRG
# Positive detection above background
@ Positive detection above PRG and background
BFG Base fill grab

Estimated or "X qualified values are reported
as positive detections. See associated data
tables for full data presentation.

>|_.

$$460494 $$461SS49S394

BAP iO*
$5457294$$469494 SS461394

I

B1d«,. T88
»

6A Btd(j. T8 36Ar
$$460694S5458994 ', (S4614$5497394

Ca 39400*
Sr

$$457394$54S$994 $$456494$$460694 >S461

ttSS4S6594
6BS00#

g 0.4S#
$f 1S7#

SS (67494

Bldg. 886 $$499794 $$460694

Bldg. 886
SS461SS459794 $8409694 $$456694

BAP 260*

SS167494
BA 92*

$5339099
Ca 20100*
Cu 48.8#
Mfl 11500*
fit 1670#

SS4615
Zn 17€»

TSS456694
C B 28100* TSS4S7S94

C* 17200?
Cu 35.4#
Z» 89.4*

SS460794SS459194 SS459894 US4616$$459194

103000*

$8467694
BAP 9 1 *

$8489894 $$460794 $64566946S4616

SS456794
20100*

88487684
Cu 28.W

SS459294 $$459994 S8460894

• • • r

•S461794SS459294

Co 6110QP
334#

$$469994 884S6794
Bf& 100*

$$467694SS461794

80ft4020

$$459394 $8460094 $$460994

• # • •

$8461894SS469394
Ca 49400#
Zn 102#

$$460094 SS460994 ! IS461894
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Q_

s$$466994
Ca 16fi00#
Co 32.3#

$$469494 $$460194 $$461094

• • • •

: JS4619$$4683948S45C094 Prepared by
ROCKY

$$468394
C» 1630Qf

SS469494
Ca 52400*

$$490)194 $$456994 $$457794SS461094 SS461

n
-, ^

1 5

CD
U)
E

EG&G Rocky Flats
P.O. Box 464
Golden, Colorado 80402-0464
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